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AGRICULTURAL    EXPERIMENT    STATION. 


REPORT   OF  THE    DIRECTOR 

AND 

FINANCIAL   STATEMENT. 


FOR  FISCAL  YEAR   ENDING  JUNE  30.   1897. 


STILLWATER,  OKLAHOMA. 


ANNOUNCEMENT. 

The  Oklahoma  Agricuitural  Experiment  Station  is  a  department  of 
and  directly  connected  with  the  Oklahoma  Agricultural  and  Mechanical 
College.  A  station  of  similar  character  is  established  in  each  state  and 
territory. 

The  design,  as  stated  by  the  act  of  Congress  establishing  them,  is: 

^'Acquiring  and  diffusing  among  the  people  of  the  United  States  useful 
and  practical  information  on  subjects  connected  with  agriculture,  and  to 
promote  scientific  investigation  and  experiment  resi>ecting  the  principles 
and  applications  of  agricultural  science." 

The  proper  work  is  to  suggest  applications  of  general  principles,  rather 
than  to  formulate  rules  of  practice  either  for  individuals  or  for  the  whole 
state  or  territory.  The  intent  of  the  law  is  that  the  work  of  tbe  Station 
should  be  of  benefit  to  the  largest  possible  number,  rather  than  to  one  or  a 
few  individuals.  This  fact  and  the  limitations  of  time  make  it  impossible 
for  the  Station  to  undertake  extended  investigations  unless  there  is  good 
promise  that  the  results  may  be  valuable  to  many.  But  it  will  gladly  give 
any  information  in  its  possession  on  any  subject  connected  with  agricult- 
ure, in  response  to  request  It  will  be  pleased  to  receive  suggestions  as  to 
lines  of  work  thought  desirable  as  aids  in  deciding  on  work  In  the  future. 
and  will  appreciate  information  from  farmers,  fruit-growers,  stock-raisers, 
dairymen,  etc.,  based  on  their  experience  or  observations.  Interested  vis- 
itors to  the  Station  are  always  welcome. 

The  chief  work  of  the  Station  must  be  done  at  the  Station.  As  oppor- 
tunity offers  it  will  arrange  for  co-operative  experiments  with  farmers 
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wbere  tbese  promise  good  results.  So  far  as  time  permits,  members  of  its 
staff  will  attend  and  help  the  work  of  agricultural  and  horticultural 
meetings. 

It  will  identify  specimens  of  plants  or  insects  believed  to  be  either  of 
probable  value  or  injurious,  and  give  ruggestions  as  to  treatment 

It  will  give  counsel  and  advice  in  cases  of  real  or  supposed  outbreaks  of 
disease  in  farm  animals  or  farm  crops. 

Its  bulletins  will  be  sent,  without  charge,  to  any  one  in  the  Territory 
sending  name  and  address. 

Address  all  communications  to 

AGRICULTUBAL  EZPBBIMBNT  STATION, 

Stillwater,  Oklahoma. 


REPORT  OP  THE  DIRECTOR. 

The  Board  of  Control  during  the  year  has  been  constituted  as  follows: 

♦Hon.  W.  C.  Renfrow,  Governor,  ex-offlcio,  Guthrie. 

tHon  C.  M.  Barnes,  Governor,  ex-offlcio.  Guthrie. 

Hon.  John  M.  DeBois,  President,  Guthrie. 

Hon.  F.  Caruthers,  Treasurer,  Oklahoma  City. 

Ifon.  R.  J.  Edwards,  Cross. 

Hon.  W.  P.  Bort,  Kingfisher. 

tHon.  Dale  Lytton,  Stillwater. 

♦  Until  May,  1897.       t  Prom  May.  1897.       *  From  March,  189?. 

The  Station  Staff  during  the  entire  year  has  been  as  follows: 

George  Espy  Morrow,  M.  A.,  Director  and  Agriculturist. 

Henry  E.  Glazier.  Vice  Director  and  Horticulturist. 

George  Latimer  Holier,  B.  S.,  Chemist. 

Lowery  Lay m  on  Lewis.  M.  S.,  D.  V.  M..  Veterinarian. 

John  Fields,  B.  S..  Assistant  Chemist. 

John  Hayes  Bone,  B.  S.,  Assistant  in  Agriculture. 

James  Tatum  DeBois,  Clerk. 

Each  of  these  has  l>een  re-elected  for  the  same  position  for  the  ensuing 
year. 

In  addition  to  these  one  graduate  of  the  College  and  several  of  the 
advanced  students  have  done  considerable  work  as  assistants  in  the  con- 
duct of  experiments,  or  in  carrying  on  routine  work  of  a  character  which 
would  have  made  it  proper  to  have  placed  their  names  on  the  list. 

The  work  of  tbe  year  has  been  somewhat  modified  by  the  fact  that  one 
member  of  the  staff  began  his  work  at  its  opening:  three  others  only  three 
months  before  and  that,  except  the  chemist,  no  member  had  been  con- 
nected with  it  for  more  than  one  year.  Considerable  time  and  thought 
were  necessarily  given  to  reorganization  and  to  planning  for  systematic 
work  during  a  series  of  years. 

The  Station  has  continued  to  occupy  rooms  in  the  College  main  building 
for  its  offices  and  much  of  the  indoor  work  of  the  agriculturist,  botanist, 
entomologist,  and  horticulturisL    The  small  but  well  equipped  chemical 
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laboratory  bas  also  bad  to  furnista  Kpace  for  th€  Indoor  work  of  the  a»8i8t- 
ant  afrirulturist  and  the  meteorological  observer.  An  addition  to  a  baild- 
ing  on  the  Station  grounds  made  a  fairly  convenient  laboratory  for  the 
veterinarian  and  a  storage  room  for  display  of  specimens  of  the  Station 
products:  also  a  small  room  for  dairy  work.  Much  needed  additional  room 
for  feeding  experiments  has  beeu  secured.  During  the  year  a  definite  divi- 
Mion  of  the  grounds  about  the  buildings  was  made  between  the  College  and 
Station.  So  much  of  the  College  farm  of  300  acres  of  fair  medium  upland 
prairie  soil  as  is  needed  for  field,  orchard,  and  garden  ex]>eriments  has  been 
used  during  the  year.  There  is  atiU  urgent  need  of  additional  room  for  the 
convenient  doing  of  many  lines  of  work  and  the  doing  of  other  lines  at 
all  satisfactorily.  Among  the  most 'pressing  needs  are  a  gr^en  house  for 
the  use  of  the  botanical  and  horticultural  departments  and  additional  room 
for  work  in  the  study  of  the  life  history  of  insects.  Supplying  all  these 
needs  from  the  1750  of  the  annual  appropriation  alone  available  for  thiK 
ufte,  after  repairs,  etc..  have  been  paid  for  from  it,  is  a  slow  process. 

A  recognition  of  this  fact  and  that  all  the  Station  funds  must  be  ex- 
pended in  strict  compliance  with  the  law  will  explain  why  certain  lines  of 
work  have  not  been  taken  up.  Thus  it  has  been  suggested  frequently  that  the 
Station  could  do  no  more  useful  work  than  to  expend  many  thousands  of 
dollars  if  necessary  to  determine  the  practicability  of  securing  water  from 
artesian  wells  for  irrigation  rurposes.  The  authorities  at  Washington 
have  ruled  that  such  expenditures  could  not  possibly  be  made  by  the  Sta- 
tion; that  experiments  in  irrigation  are  legitimate  but  not  any  considera- 
ble expenditure  in  determining  the  possibilities  of  securing  water  for  irri- 
gation plants. 

Recognizing  the  exceptional  conditions  and  the  many  unsettled  prob- 
lems confronting  those  interested  in  any  branch  of  agriculture  in  a  terri- 
tory so  recently  seltled  a»  was  Oklahoma,  especial  care  has  been  taken  to 
plan  the  work  so  as  to  enable  the  Station  at  the  earliest  possible  date  to 
answer  a  considerable  number  of  these  questions,  at  least  in  a  tentative 
form.  Without  losing  sight  of  the  fact  that  a  chief  duty  laid  on  the  Station 
is  to  make  scientific  investigation,  unusual  efforts  have  been  made  to  select 
aM  subjects  those  which  promised  to  be  of  immediate  value  In  their  practi- 
cal applications. 

A  gratifying  evidence  of  increasing  interest  In  the  work  of  the  Station 
\h  found  In  the  large  and  increasing  number  of  inquiries  addressed  to  It 
for  information  and  the  less  frequent  but  welcome  letters  of  Information 
or  suggestion. 

It  is  a  pleasure  to  record  the  helpful  suggestions  made  by  Dr.  A.  C.  True, 
Director  of  the  Office  of  Experiment  Stations,  United  States  Department 
of  Agriculture,  during  his  official  yislt  of  inspection  of  the  work  of  this 
Station:  and  also  the  encouragement  given  bv  his  commendation  of  the 
work  and  especially  the  plans  for  the  future. 
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In  connection  with  the  United  States  Department  of  Agriculture,  the 
Station  has  as«>iHted  in  some  cooperative  experimentn  at*  the  securing  of 
the  growth  of  sugar  beets  by  farmers  in  different  parts  of  the  Territory, 
samples  to  be  tested  to  determine  their  sugar  content  by  the  Station 
chemistK:  tests  of  varieties  of  Egyptian  cotton;  tests  of  a  large  number  of 
native  or  imported  grasses  and  other  forage  crops  giving  promise  of  suita- 
bility to  the  climatic  conditions  of  Oklahoma:  and  a  comparison  of  the 
growth  of  a  number  of  varieties  of  forest  trees  from  seed  brought  from 
different  parts  of  the  United  States.  Land  has  been  assigned  for  use  in  a 
somewhat  extensive  forestry  experiment  under  the  direction  of  the  Secre- 
tary of  Agriculture. 

Another  year  of  observation  leads  to  an  increasingly  strong  conviction 
that,  at  least  under  conditions  existing  in  Oklahoma,  the  close  relation  of 
the  College  and  Experiment  Station  found  here  Is  decidedly  helpful  enab- 
ling each  to  obtain  a  larger  number  of  men  specially  trained  for  the  diffi- 
cult and  peculiar  work  at  less  cost  than  would  be  possible  under  any  other 
arrangement.  Each  member  of  the  Station  staff  holds  a  corresponding 
position  in  the  faculty  of  the  College.  In  some  cases  this  double  duty  has 
somewhat  interfered  with  what  is  believed  to  be  an  important  part  of  the 
work  of  the  Station.  Aside  from  its  bulletins,  the  Station  can  in  no  way 
more  effectively  aid  in  diflusing  information  concerning  agriculture  than 
by  members  of  its  staff  attending  and  giving  some  of  the  results  of  its  work 
at  farmer's  institutes  and  the  meetings  of  agricultural,  horticultural,  and 
live  stock  associations.  Considerable  work  of  this  character  has  been  done 
during  the  year  and  It  Is  hoped  to  extend  it  so  far  as  this  can  be  done  with- 
out injury  to  the  work  at  the  Station. 

OUTLINE  OF  WORK  FOR  YEAR. 

The  Agricultural  department  has  made  extended  studies  of  soils  in  the 
Territory,  especially  thos^  of  the  Station  farm  and  vicinity.  Their  rela- 
tion to  moisture,  and  the  effect  of  methods  of  culture  and  manuring  on 
texture  and  moisture  content,  with  mechanical  analyses,  have  been  the 
chief  lines. 

An  extended  series  of  rotation  experiments,  with  and  without  manure, 
and  with  plats  for  continuous  cultivation  with  the  same  crops  for  compar- 
ison, has  been  planned  and  the  work  begun:  thus  supplementing  the  plans 
along  same  lines  begun  In  former  years. 

Field  experiments  with  the  following  farm  cro]xs  have  been  carried 
out:  Wheat,  oats,  corn,  katir,  sorghum,  cotton,  castor  beans;  cow  peas,  soy 
))eans.  and  rape ;  sugar  and  stock  beets:  alfalfa,  red  and  alsike  clovers, 
and  a  number  of  grasses.  In  general,  these  tests  have  included  compar!. 
son  of  varieties,  methods  of  preparation  of  the  .soil  and  after-cultivation: 
time,  mode,  thickness,  and  disposition  of  seed:  deep,  shallow,  frequent  and 
infrequent  cultivation:  time  of  harvesting. 
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Thtfreliavc  alMi'beeu  a  lari^e  number  oi  «mall  i>lat  tests  of  manV  varV 
«tiesof  native  or  impfirted  grasses  anu  other  forage  plants. 

Feeding  experiments!  witb  cattle  and  li<»gs  bave  been  continued,  and 
the  breeding  of  Jeriiej  and  Sb<#rt«borB  gradeM  and  cfo!«MeM  among  cattle : 
Derlubire,  JerKey-duroc,  amd  Poland  Cbiaa  hogs:  have  been  begun.  Feed- 
ing experiments  bave  been  mainly  comparisons  of  com  and  katlr  grains 
l>repared  in  diflerent  ways,  and  in  mixtures  witb  cotton  seed  and  bran 
vitb  tests  of  various  forms  of  ro«gb  forage  for  the  cattie. 

ObHervatlons  of  the  rate  of  growth  as  influenced  by  temperature  and 
moisture  of  corn  and  iLafir  have  been  cart  fully  made.  In  co-operation  with 
the  chemical  department,  the  composition  of  corn.  katlr>  and  alfalfa  at 
different  cuttings  has  been  studied. 

In  the  Horticultural  Department,  aside'  from  the  care  of  the  large 
apple  and  peach  orchards,  and  vineyard,  a  small  stock  of  apple,  peach  and 
apricot  trees  bas  been  grown  In  nursery.  The  care,  so  far  as  tbis  Station 
ift  concerned  of  an  experiment  in  the  cultivation  of  forest  trees  from 
seeds  and  nuts  obtained  from  this  Territory  and  a  number  of  states,  which 
<ras  instituted  by  the  United  States  Department  of  Agriculture,  has  been 
assigned  to  the  Horticulturist  and  the  work  started. 

Satisfactory  results  in  forcing  tbe  growth  of  apple  trees  are  reported 
a»  the  result  of  careful  cultivation.  Root-pruning  of  apricot  and  peach 
trees  is  also  believ^ed  to  bave  given  encouraging  results.  An  abundatit 
crop  of  grapes  gives  promise  of  a  good  opportunity  for  comparing  the  fruit 
of  the  large  number  of  varieties  being  tested.  Excellent  results  are 
reported  In  the  culture  of  strawberries,  dew-btrries  and  blackberries^ 
with  unsatisfactory  results  as  to  raspberries. 

Truck  gardening  has  been  carried  on  lo  a  moderate  extents  with  a  stucV>' 
of  varieties  and  methods  of  culture.  Attention  has  also  Iteen  given  to 
Floriculture,  more  particularly  with  hardy  bulbs  and  roses. 

The  Horticulturist  bas  also  had  supervision  of  tbe  grounds  about  the 
Station  and  College  buildings,  and  bas  made  tests  of  various  grasses  and 
clovers,  reporting  fairly  satisfactory  results  as  to  the  red,  alsikeand  white 
clovers,  blue  Bermuda  and  orchaid  grass,  and  timothy. 

In  the  department  of  Botany  and  Entomology,  a  good  beginning  has 
been  made  In  tbe  work  of  securing  a  collection  of  tbe  plants  of  tbe  Terri- 
tory. About  one  thousand  species  of  insects  have  also  been  added  to  the 
Station  collection.  Studies  have  been  made  in  tbe  life  history  of  several 
insects.  During  the  summer  of  1880,  "chinch  bug  infection"  was  sent  to 
one  hundred  and  forty-two  farmers  in  tbe  Territory,  and  it  was  applied  on 
the  station  fields,  where  also  tbe  trap  and  barrier  method  of  destroying 
c^iinch  bugs  was  tested.  Few  reports  of  results  were  received  from  farm- 
ers; no  immediate  effect  was  seen  at  tbe  Station.  Tbe  disease  has  appeared 
at  the  Station  and  in  different  parts  of  the  Territory  in  the  spring  of  1897. 
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Only  thirty  requcKts  for  the  infection  have  been  received  darinfc  the* 
Mpring  of  1897. 

Many  Inquiries  have  been  received  In  regard  to  plants  and  iniiectK. 
which  have  been  answered  as  promptly  and  fully  as  possible. 

The  work  of  the  Department  of  Chemistry  has  continued  along  the  Ifnew 
formerly  pursued.  Investigations  concerning  the  following  are  being  con- 
ducted; Composition  of  weekly  samples  of  maixe  and  of  two  varieties  of 
kaflr;  composition  of  alfalfa  at  different  cuttings;  plant  food  removed  by- 
castor  beans:  study  ot  analytical  methods  for  the  extraction  of  oil  from 
castor  beans  and  of  methods  for  the  determination  of  nitrogen  in  fertillsern 
containing  nitrates;  examination  of  river,  well,  and  pond  waters  as  to  fit- 
ness for  irrigation  purposes;  analyses  of  potable  waters,  and  miscellaneouK 
work  on  samples  brought  in  by  farmers  for  examination. 

Over  2,500 determinations  have  been  made  during  the  year;  the  results 
of  some  of  the  investigations  have  already  been  published  and  reports  on  a 
number  of  the  others  will  be  issued  in  the  near  future. 

Work  has  been  carried  on  in  co-operation  with  other  departments  of 
the  Station  when  found  desireable,  it  being  reported  by  the  department 
having  the  Investigation  in  charge.  It  is  intended  that  feeding  exjieri- 
ments  to  determine  the  digestion  coefficients  of  forage  crops  peculiar  t«> 
Oklahoma  be  made  as  soon  as  facilities  ft>r  the  work  can  be  procured. 

The  Veterinarian  of  the  Station  was  also  Territorial  Veterinary  Sur- 
geon until  March.  1897.  In  bis  double  capacity,  he  did  much  work  in  inves- 
tigating outbreaks  of  Texas  fever  in  cattle  and  in  studying  the  progress  of 
the  disease.  A  number  of  cases  of  glanders  were  studied  and  tests  of  mal- 
lein  as  a  means  of  detecting  this  disease  made.  Several  cases  of  sympto- 
matic anthrax  were  reported  and  investigated. 

During  the  year,  the  following  bulletins  have  been  issued  and  diKtril>- 
uted  to  those  requesting  them. 

BULLETIN  No.  21  -September,  1886^ 

KXPERIMBNTR  IN  COBN  GULTUKB— 1886. 

The  following  experiments  with  corn  were  reported:  Test  of  varieties: 
time  and  method  of  planting;  thickness  of  planting;  method  of  culture; 
rate  of  growth  of  stalks;  percentage  of  moisture  In  shelled  corn. 

ROAD  MAKING  AND  RKPAIKING. 

Suggestions  concerning  the  most  economical  methods  of  managini; 
roads,  keeping  them  in  repair,  and  the  opening  of  new  roads. 

BULLETIN  No.  22-January,  18B7. 

CLIMATB  AND  CROPS  IN  OKIiAHOMA. 

Records  are  given  of  the  range  of  temperature  and  the  rain-fall  at  the 
Experiment  Station  and  at  seventeen  stations  in  Oklahoma  for  1800.  The 
localities  best  suited  to  the  growing  of  Indian  corn,  kaflr  corn,  wheat,  oats. 
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barley,  rye,  cotton,  castor  beans,  roots  and  tubers,  millet,  cow  peas,  soy 
soja  or  Jai»an  beans,  i^asses,  clovers,  alfalfa,  and  teostnte,  are  briefly 
stated,  together  with  short  suggestions  concerning  the  value  of  the  differ- 
ent crops. 

■ZPBBIMS1IT8  WITH  KAriB  CORH— 1890. 

Brief  statements  of  the  yields  of  the  white  and  iht  red  varieties  with 
thick  and  thin,  early  and  late,  planting,  and  a  note  on  the  feeding  value 
and  acreage  of  kaflr  corn. 

BULLETIN  No.  28— February,  l»7. 

COTTOH  CUI/rUBB  IM  OKLAHOMA. 

Varieties  best  suited  to  certain  localities,  character  of  soil  and  tillage, 
distance  between  rows,  best  implements  to  use  in  cultivation,  yields,  value 
of  seed,  and  acreage  of  cotton  desireable  for  Oklahoma  farmers;  together 
with  notes  of  experience  of  practical  cotton  growers  i  n  Cleveland,  Okla- 
homa, Lincoln,  and  Blaine  Counties. 

BULLETIN  No.  24— May,  I8Q7. 

OKLAHOMA  SOU.  STUDIES. 

A  practical  resume  of  what  is  known  about  the  soils  of  the  Territory, 
their  weight  per  cubic  foot,  water  content;  effect  of  subsoiling,  of  rolling, 
and  of  different  methods  of  cultivation.  Monthly  averages  of  soil  moisture 
and  soil  tem^rature  are  also  given,  as  well  as  the  mechanical  analysis  of 
several  typical  soils. 

BULLETIN  No.  2&-June,  18»7, 

LOSS  BY  BXPOBITBM  OF  CORN  STOVBB  AND  TB08IHTS. 

Feeding  value  lost  by  leaving  in  shocks  instead  of  stacking. 

COMPOSITION  OF  "PIB  MBLON." 

Analysis  and  feeding  value  of  pie  melons  as  compared  with  corn  silage, 
corn  fodder,  corn  stover,  and  carrots. 

FEBTILIZBB  ANALYSES  OF  CASTOR  BBAN  PLANTS. 

Brief  rejiort  of  preliminary  determinations  of  the  plant- food  removed 
from  the  soil  by  this  crop. 

BULLETIN  No.  Sfl-June.  1887. 

SOMB  INJURIOUS  ORCHARD  INSECTS. 

Methods  of  preparing  Bordeaux  mixture  and  kerosene  emulsion  are 
given,  together  with  advice  in  regard  to  spraying  apparatus.  Description 
of  and  remedies  for  the  following  insects  are  given:  Peach-tree  borer. 
Bumble  flower  beetle,  Bag  worm,  Round-headed  and  Flat-headed  apple 
tree  borer.  Fruit  tree  Beetle,  Grape-vine  leaf  roller,  Spotted  vine  chafer, 
Codling  moth.  Plum  curculio,  Twig  girdler,  Apple  twig  borer.  Tent  cater 
pillar.  Apple  leaf  crumpler.  and  others. 
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BULLETIN  No.  a6-June,  1897. 

GLAMDBBS,  TBXAS  FBVKB,  AND  SYMPTOMATIC  ANTHRAX. 

Brief  statements  of  the  causes,  symptoms,  and  treatment  of  these  dis- 
eases, together  with  a  map  of  Oklahoma  showing  location  of  National  and 
Oklahoma  quarantine  lines,  along  with  a  report  of  an  experiment  with 
mallein  as  a  diagnostic  agent  for  glanders. 

BULLETIN  No.  28-June,  1897. 

SXPBRIMBNTS  WITH  WHBAT,  1896-7. 

Statements  of  the  yield  of  different  varies,  effect  of  date  of  sowing,  of 
subsolling.  of  rolling,  and  of  varying  amounts  of  seed  per  acre  are  given. 

In  addition,  a  number  of  ^^press  bulletins,'*  giving  synopses  of  the  regular 
bulletins  and  Station  notes,  have  been  sent  to  the  newspapers  of  the 
Territory.  G.  E.  MORBOW,  Director. 


FINANCIAL  STATEMENT. 


Oklahoma  Agricultural   ExperirY\ent  Station, 

In  Account  With\ 
The  United  States  Appropriation,    1896-7, 


DBBTOR. 

To  receipt  from  the  Treasurer  of  the  United 
States  as  per  appropriation  for  fiscal  year 
ending  June  ao,  1807,  as  per  act  of  Congress 
approved  March  2,  1897 $  15.000  00 

ORBDITOB. 

By  Salaries abstract   l.        8    5,180  04 

Labor  abstract  2,  S^SS  88 

Publication abstract   S.  006  02 

Postage  and  stationery ..aestract  4,  14170 

Freight  and  express abstract  5,  197  48 

Heat,  light,  and  water abstract  fl,  106  45 

Chemical  supplies. abstract  7,  97  86 

Seeds,  plants,  &  sundry  supplies,  abstract  8,  S47  86 

Fertilizers abstract  9,  00 

Feeding  stuff .abstract  10,  252  80 

Library abstract  11,  3  00 

Tools,  implements,  &  machinery,  abstract  12,  37S  22 

Furniture  and  fixtures abstract  13,  590  96 

Scieniiflc  apparatus abstract  14,  1,667  75 

Live  stock abstract  12.  611  68 

Traveling  expenses abstract  16.  161  46 

Contingent  expenses .  ..abstract  17,  18  65 

Bufldiugs  and  repairs abstract  18,  606  70 


Balance 9       898  57 
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—  II  — 
LIST   OF   BULLETINS. 


The  following  have  been  Issued  since  the  organization  of  the  Station. 

Ck>ples  may  he  obtained,  so  long  as  the  supply  lasts,  of  those  not  designated 

with  an  asterisk  (•). 

•No.  1,  December,  18B1.— General  Information,  organization,  and  history. 

No.  2,  March.  1882.— Record  of  progress  and  details  of  plans. 

No.  8,  Jane,  1802.— Station  notes:  Insects. 

*Na  4,  October.  1892  —Test  of  varieties;  oats,  corn,  spring  wheat,  Irish  and 
sweet  potatoes. 

♦No. «,  January,  1893.— Some  soil  analyses. 

*No.  e.  May,  1893.— Notes  of  progress;  Analyses. 

Na  7,  July,  I89a— Water  analyses. 

No.  8.  October,  189S.— Test  of  varieties  of  wheat 

No.  9,  January,  1891— Test  of  varieties  of  vegetables,  1898. 

No.  10,  April,  1894.— Corn— report  of  experiments. 

•No.  11,  July,  1891— Press  bulletin  excerpts. 

No.  12,  September,  1894.— Wheat— report  of  experiments. 

No.  13,  December,  1894.— Wheat  feeding. 

No.  14,  January,  1895.— Grapes,  1894. 

No.  16.  February,  1896.— Garden  vegetables,  1894. 

No.  16.  March,  1896.— Oats— report  of  Experiments. 

*Na  17,  March,  1891— Oklahoma  weeds. 

Na  18,  April,  1896.— Irrigation  for  Oklahoma. 

•No.  19.  April,  1896.— Methods  of  destroying  chinch  bugs. 

•No.  SO,  June,  1896l— Wheat  experiments,  18964;  Food  value  of  corn  scorched 
by  hot  winds;  Fruit  culture  in  Oklahoma;  Peach  rosette ;  The  melon 
louse. 

No.  21,  September.  1896.— Experiments  In  com  culture,  1896;  Road  making 
and  repairing. 

No.  22,  January,  1897.— Climate  and  crops  in  Oklahoma;  Field  experiments 
with  kaflr  com. 

No.  23,  February,  1897.— Cotton  culture  In  Oklahoma. 

Na  24.  May.  1897.— Oklahoma  soil  studies. 

Na  26.  June.  1807.- Loss  by  exposure  of  com  stover  and  teoslnte;  Composi- 
tion of  pie  melon ;  Fertilizer  analyses  of  castor  bean  plant. 

Na  26.  June.  1897.— Some  insects  injurious  to  orchards. 

No.  27.  June.  1897.— Glanders.  Texas  fever,  and  symptomatic  anthrax. 

No.  28,  June,  1897.— Exi>eriments  with  wheat.  1896-7. 
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OKLAHOMA 

» 

Agricultural  and  Mechanical 


COLLEQE. 


agricultural  experiment  station. 


REPORT.  1898-1899. 


In  addition  to  the  annual  report,  this  volume  contains  (beffinning  with  page  46)  a 

summary  of  the  results  of  the  most  important  work  done  since 

the  establishment  of  th?  station. 


1 


Stillwater,  Oklahoma, 
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Oklahoma 
Agricultura'-  and  Mechanical  College 


AGRICULTURAL  EXPERIMENT  STATION, 


Organization,  1898-99. 


BOARD  OF  REGENTS. 

GOVERNOR  C.  M.  BARNES,  ex-officio Guthrie 

HON.  R.  A.  LOWRY,  President,  to  Nov.  10.  1898 Stillwater 

HON.  B.  S.  BARNES,  President,  Nov.  10  1898.  to  Mar.  18,  1899 Ponca  City 

HON.  F.  J.  WIKOFF.  President,  Mar.  13.  1899,  to  date Stillwater 

HO.S.  W.  F.  BORT,  to  Nov.,  1898, Kingfisher 

HON.  R.J.EDWARDS,  to  Mar..  1899 OJtlahoma  City 

HON.  C.  J.  BENSON.  Treasurer Shawnee 

HON.  J.  C.  TOUSLEY - Weatherford 

HON.  J.  P.  GANDY,  from  March  18, 1899 Alva 

HON.  J.  D.  BALLARD,  from  Mar.,  18.  1899 Weatherford 


STATION   STAFF. 


G.  E.  MORROW,  M.  A Director  and  Agriculturist 

H.  E.  GLAZIER Vice- D  rector  and  Horticulturist 

G.  L.  HOLTER,  B.  S Chemist 

E.  E.  BOGUE,  M.  S Botanist  and  Entomologist 

L.  L.LEWIS,  M.  S.,  D.  V.  M. Veterinarian 

JOHN  FIELDS.  B.  S Associate  Chemist 

J.  H.  BONE.  B.  S., Associate  Agriculturist 

O.  M.  MORRIS,  B.S Assistant  in  Horticulture 

A.  G.  FORD.  B.  S Assistant  in  Chemistry 

H.M.HAND Clerk 

MISS  G.M.HOLT Stenographer 

STATION  STAFF,  From  July  i,  1899. 

JOHN  FIELDS.  B.S Director  and  Chemist 

E.  E.  BOGUE,  M.  S ....Botanist  and  Entomologist 

L.  L.  LEWIS.  M.  S.,  D.  V.  M Veterinarian 

F.  C.  BURTIS,  M.S., ....Agriculturist  and  Horticulturist 

O.  M.  MORRIS,  B.  S Assistant  Horticulturist 

A,  G.  FORD,  B.  S Assistant  Chemist 

H.  M.  HAND, Clerk 

MISS  G.  M.  HOLT Stenographer 
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OKLAHOMA 

AGRICULTURAL  AND  MECHANICAL 

COLLEGE. 


BE80UBCE8. 


The  Oklahoma  Agricultaral  and  Mechanical  College  receives 
from  the  U.  8.  Government  every  year  the  sum  of  122,500.  This 
is  known  as  the  "Morrill  Fund,"  and  is  to  be  expended  for  instruc- 
tion and  appliances  only,  the  Territory  of  Oklahoma  providing 
buildings,  repairs,  etc. 

The  Agricultural  Experiment  Station,  which  is  a  department 
of  the  College,  receives  from  the  United  States  Government  an 
annual  appropriation  of  |15,000,  to  be  used  solely  for  experimenta- 
tion and  the  publication  of  results. 

The  last  Territorial  Legislature  provided  for  the  levy  of  one- 
tenth  of  a  mill  on  the  taxable  property  of  the  territory  for  the 
benefit  of  the  college.  This,  it  is  estimated,  will  reach  14,500.  It 
also  set  apart  one-fifth  of  the  income  derived  from  the  leasing  of 
lands  reserved  for  the  higher  educational  institutions,  estimated 
to  reach  |4,800.  There  are  other  slight  sources  of  income,  not 
necessary  to  detail  here,  which  raise  the  total  income  of  the  college 
and  station  to  about  |50,000. 

The  last  legislature  also  made  an  appropriation  of  |20,000,  for 
building  purposes. 

EQUIPMENT. 

A  main  central  building  and  four  outlying  buildings  are  now 
occupied  for  purposes  of  instruction  and  experimentation.  Work 
is  being  pushed  upon  a  commodious  brick  building  for  the  depart- 
ment of  chemistry,  and  the  contract  is  let  for  a  handsome  library 
building  which  will  also  accommodate  the  department  of  English 
and  foreign  languages,  and  the  several  departments  of  biology. 

In  the  chemical  and  physical  laboratories;  in  the  departments 
of  biology — ^botany,  zoology,  entomology,  etc.;  in  the  lines  of  agri- 
culture, horticulture,  veterinary  science  and  bacteriology;  and  in 
the  departments  of  general  culture  and  literature,  the  appliances, 
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4  Facilities  for  Instruction, 

models,  instruments,  collections,  and  illustrative  apparatus  of  all 
kinds  are  extensive,  modern  and  well  selected.  The  following 
statement  of  equipment  is  from  the  report  of  the  Governor  to  the 
last  legislature,  and  represents  present  values: 

Department.  Value  of  apparatus. 

Physics I     660. 9C 

Chemistry 6,777.32 

Botany  and  entomology 3,472.76 

Veterinary  science 2,289.90 

English 149.60 

Mechanic  arts 7,171 .39 

Mathematics  and  civil  engineering 942.10 

Tvpewriting 260.00 

Library 10,093.71 

Preparatory  500.00 

Agriculture,  horticulture,  furn.  aiid  fixt.        500.00 

Total t32,817.68 

Since  the  above  was  written  additional  outlays  for  a  depart- 
ment of  printing,  and  for  the  equipment  of  an  electrical  plant,  have 
raised  the  value  of  equipments  to  f 40,000  in  round  numbers. 

ADMISSION  TO  THE  COLLBGE. 

Applicants  for  admission  to  the  college  must  be  fourteen  years 
of  age.  This  applies  to  the  preparatory  as  well  as  to  the  college 
department. 

In  order  to  be  admitted  to  the  freshman  class,  applicants  must 
pass  a  satisfactory  examination  in  arithmetic,  geography,  English 
grammar.  United  States  history  and  reading.  There  is  a  prepara- 
tory department  where  a  course  of  study  is  arranged  for  the  pur- 
pose of  training  students  for  admission  to  the  college  classes. 
Applicants  for  admission  to  higher  classes  are  exainined  in  the 
work  gone  over  by  the  class  which  they  wish  to  enter. 

FACULTY. 

The  College  has  a  faculty  of  fifteen  members,  each  specially 
trained  in  the  department  or  division  under  his  charge. 

COURSES  OP  STUDY. 

The  preparatory  department  covers  two  years  of  instruction 
and  gives  careful  training  in  reading,  writing,  arithmetic,  grammar, 
geography,  history,  civil  government  and  drawing. 

Following  is  a  resume  of  the  several  courses  in  the  collegiate 
department: 
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Courses  of  Study.  5 

1.  General  Science  and  Literature  Course:  Freshman 
class.  Rhetoric,  etymology,  German  or  Latin,  algebra,  physical 
geography  and  meteorology,  physiology,  physics,  book-keeping, 
drawing  and  shop  practice. 

Sophomore  class.  Advanced  rhetoric  and  theme  work,  German 
or  Latin,  geometry,  trigonometry,  chemistry,  zoology,  comparative 
anatomy,  and  botany.  . 

Junior  class.  English  and  American  literature,  German  or. 
Latin,  physics,  entomology,  the  political  and  social  history  of  the 
United  States,  agriculture  or  the  mechanic  arts. 

Senior  class.  Civics,  sociology,  economics,  psychol<^gy,  the 
elements  of  law,  geology,  bacteriology,  literature  and  criticism,  and 
general  history. 

2.  The  Course  in  Agriculture:  This  is  identical  with  the 
general  course  throughout  the  Freshman  and  Sophomore  years. 
In  the  Junior  year  the  special  studies  (in  addition  to  such  general 
studies  as  can  be  carried)  are  soils  and  crops,  breeds  and  breeding, 
dteiirying,  and  agricultural  chemistry;  in  the"  Senior  year,  farm 
equipment  and  management,  feeds  and  feeding,  advanced  physiol- 
ogy or  horticulture,  agricultural  history  and  diseases  of  animals. 

3.  •  Course  in  Mechanic  Arts:  This  's  identical  with  the 
general  course  through  the  Freshman  year.  In  the  Sophomore 
year  special  studies  are  descriptive  geometry,  mechanical  drawing 
and  surveying;  in  the  Junior  year  analytical  geometry,  calculus, 
applied  mechanics,  steam  boilers,  machine  designing,  mechanical 
physics,  and  mechanical  shop  work;  in  the  Senior  year  calculus, 
thermodynamics,  electrical  engineering,  civil  engineering,  machine 
designing,  and  dynamo  laboratory  work. 

4.  Specialized  Course  in  Biology:  This  course  has  minor 
divisions  of  botany,  zoology,  and  bacteriology,  and  in  the  line 
chosen  the  student  has  two  years  (Junior  and  Senior)  of  special 
advanced  training,  with  proper  correlated  studies. 

6.  Specialized  Course  in  Chemistry:  Identical  throughout 
the  Freshman  and  Sophomore  years  with  the  general  course.  The 
Junior  and  Senior  years  furnish  a  technical  yet  comprehensive  and 
practical  course  in  chemistry,  with  constant  laboratory  practice. 
Scientific  German  is  included,  as  well  as  a  reasonable  amount  of 
attention  to  literature,  the  higher  mathematics,  etc. 

There  is  also  in  connection  with  the  agricultural  course  pro- 
vision for  special  training  in  horticulture,  embracing  forestry,  fruit 
culture,  floriculture,  etc.;  and — also  in  connection  with  the  agri- 
cultural course — provision  for  special  training  in  veterinary  science. 

The  college  also  offers  instruction  in  the  following  special 
studies:  Stenography  and  typewriting,  book-keeping  and  other 
commercial  studies,  printing,  and  vocal  and  instrumental  music. 
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Dates  of  Opening. 


EXPENSES. 


Tuition  is  free  in  all  the  regular  courses.  An  incidental  fee 
of  fl.OO  per  term  is  charged  all  students.  A  small  fee  is  charged 
for  the  use  of  piano  or  typewriter.  Board  and  room  can  be  had  for 
from  |2.60  to  |3.00  per  week.  Students'  clubs  are  in  operation  in 
which  good  board  is  obtained  for  |1.75  to  $2.00  per  week;  Books 
cost  from  |2.00  to  |5.00  per  term.  Energetic  students  can  in  a 
measure  support  themselves  by  doing  work  about  the  college  and 
city. 

CALENDAR— 1899-1900. 

Entrance  Examinations  September  11-12. 

Fall  Term  opens  September  13;  closes  December  20. 

Winter  Term,  entrance  January  2;  opens  January  3;  closes 
March  24. 

Spring  Term,  examinations  March  27;  opens  March  28;  closes 
June  6. 

The  catalogue  will  be  sent  to  all  who  request  it.  Communica- 
tions should  be  addressed  to 

A.  C.  SCOTT,   President, 

Stillwater,  Okla. 
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Announcement, 


AGRICULTURAL  EXPERIMENT  STATION. 


ANNOUNCEMENT. 


The  Oklahoma  Agricultural  Experiment  Station  is  a  depart- 
ment of  the  Oklahoma  Agricultural  and  Mechanical  College.  It 
receives  no  funds  from  the  Territory  and  is  supported  by  an  annual 
appropriation  of  J15,000  from  the  National  Treasury. 

The  act  of  Congress  establishing  this  and  similar  institutions 
defines  their  duty  in  the  following  language: 

'*That  it  shall  be  the  object  and  duty  of  »paid  experiment  stations 
to  conduct  original  researches  or  verify  experiments  on  the  physi- 
ology of  plants  and  animals;  the  diseases  to  which  they  are  severally 
subject,  with  the  remedies  for  the  same;  the  chemical  composition 
of  useful  plants  at  their  different  stages  of  growth;  the  comparative 
advantages  of  rotative  cropping  as  pursued  under  a  varying  series 
of  crops;  the  capacity  of  new  plants  or  trees  for  acclimation;  the 
analysis  of  soils  and  water;  the  chemical  composition  of  manures, 
natural  or  artificial,  with  experiments  designed  to  test  their  com- 
parative effects  on  crops  of  different  kinds;  the  adaptation  and  value 
of  grasses  and  forage  plants;  the  comi>osition  and  digestibility  of 
the  different  kinds  of  food  for  domestic  animals;  the  scientific  and 
economic  questions  involved  in  the  production  of  butter  and  cheese; 
and  such  other  researches  or  experiments  bearing  directly  on  the 
agricultural  industry  of  the  United  States  as  may  in  each  case  be 
deemed  advisable,  having  due  regard  to  the  varying  conditions  and 
needs  of  the  respective  States  or  Territories." 

Due  regard  to  the  conditions  and  needs  of  this  Territory  has 
determined  which  of  these  permissible  investigations  should  be  pur- 
sued by  this  Station.  And  due  regard  for  careful  work  and  results 
of  ultimate  value  has  made  the  choice  of  a  few  definite  lines  pur- 
sued to  their  end  preferable  to  a  little  work  on  each  of  a  great 
many  lines. 

The  proper  work  of  the  Station  is,  therefore,  to  determine  and 
suggest  applications  of  general  principles  rather  than  to  formulate 
rules  of  practice.  The  work  of  the  Station  should  be  of  value  to  the 
largest  possible  number  rather  than  to  a  few  individuals.  This 
fact  and  the  limitations  of  time  make  it  impossible  for  the  Station 
to  undertake  investigations  unless  it  is  probable  that  the  results 
will  be  valuable  to  many. 

Suggestiors  as  to  desirable  lines  of  work  are  invited  and  will 
*p  carefully  considered  when  planning  future  experiments. 
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The  Station  will  gladly  give  any  information  in  its  possession 
on  any  subject  connected  with  agriculture,  in  response  to  request. 

Members  of  the  station  staff  will  aid  in  the  work  of  farmers' 
institutes  whenever  possible. 

A  cordial  invitation  is  extended  to  all  to  visit  the  Station  at 
any  time  and  inspect  the  work  which  is  being  done. 

The  bulletins  of  the  Station  are  now  sent  to  more  than  13,000 
farmers  and  others.  They  are  sent,  without  charge,  to  any  one  in 
the  Territory  sending  name  and  address. 

Address  all  communications  to 

AGRICULTURAL  EXPERIMENT  STATION, 

Stillwater,  Oklahoma. 
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OKLAHOMA  AGRICULTURAL  EXPERIMENT  STATION. 


REPORT  OP  DIRECTOR  FOR  THE  YEAR  ENDING  JUNE  30tH.   1899. 

The  organization  of  the  Station  Stafif  during  the  year  has  been 
without  change  as  follows: 

Gborqb  Espt  Morrow,  M.  A.  Director  and  Agriculturist. 

Henrt  E.  Glazier,  Vice  Director  and  Horticulturist 

George  Latimer  Holter,  B.  S.  Chemist. 

Ernest  Everett  Bogue,  M.  S.  Botanist  and  Entomologist. 

LowERY  Laymon  Lewis,  M.  S.,  D.  V.  M.  Veterinarian. 

John  Fields,  B.  S.,  Associate  Chemist. 

John  Hayes  Bone,  B.  S.  Associate  Agriculturist. 

Oscar  M.  Morris,  B.  S.,  Assistant  in  Horticulture. 

Augustus  G.  Ford,  B.  S.,  Assistant  in  Chemistry  and  Meteoro- 
logical observer. 

Henry  M.  Hand,  Clerk. 

Oborgina  M.  Holt,  Stenographer. 

Each  of  the  persons  named  with  the  exception  of  Mr.  Ford 
has  held  corresponding  positions  in  the  college  work.  There  have 
been  frequent  changes  in  the  Board  of  Regents  of  the  college  aud 
station,  but  these  have  not  affected  or  changed  the  policy  or  the 
work.  Increasing  experience  has  added  to  the  efficiency  of  the 
Btaff  hitherto  employed  and  much  needed  additional  help  has  made 
it  possible  to  enlarge  and  increase  the  value  of  the  work  in  some 
directions.  Under  such  conditions  as  those  that  exist  at  this  insti- 
tution it  is  belieyed  that  the  plan  of  having  the  larger  part,  if  not 
all,  of  the  station  staff  also  engaged  in  college  work  is  a  desirable 
one.  This  tends  to  bring  the  two  classes  of  work  more  closely 
together  and  to  increase  the  interest  taken  in  the  station  by  the 
more  advanced  students  of  the  college.  In  some  cases  one  person 
has  been  able  to  discharge  certain  duties  both  of  college  and  station 
when  a  reasonable  use  of  available  funds  would  not  have  justified 
the  employment  of  two  persons  for  the  work  if  divided.  In  a  some- 
what noticeable  degree  some  advanced  students  of  the  college  have 
done  work  which  in  many  stations  is  assigned  to  regularly  em- 
ployed assistants.  This  fact  adds  to  the  pay  roll  and  reduces  the 
direct  salary  list. 

One  of  the  most  serious  needs  of  the  station  still  remains,  that 
of  greater  facilities  for  doing  its  work  in  the  matter  of  buildings 
for  offices,  laboratory  work  and  for  experiment  work  with  live 
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stock.  A  small  green  house  and  a  temporary  building  for  use  in 
feeding  and  breeding  poultry  have  been  erected  during  the  past 
year.  Work  is  now  in  progress  upon  two  relatively  large  and  well 
arranged  buildings  to  be  completed  during  the  coming  year,  for 
the  combined  use  of  the  college  and  station,  which  will  add  greatly 
to  the  convenience  of  the  workers  and  enable  certain  new  lines  to 
be  taken  up  and  successfully  prosecuted. 

There  has  been  a  noticeable  and  steadily  increased  manifesta- 
tion of  interest  in  the  work  as  shown  by  the  large  increase  in  the 
correspondence  addressed  to  the  station  authorities  for  information 
on  many  lines  of  work  undertaken  as  well  as  upon  a  considerable 
number  of  subjects  not  directly  within  the  scope  of  the  station 
work.  The  demand  for  the  bulletins  of  the  station  •  steadily  in- 
creases. The  regular  edition  is  now  13,500.  The  supply  of  most  of 
the  bulletins  issued  in  the  past  is  practically  exhausted.  Because 
of  this  and  to  place  the  information  gained  in  the  past  in  a  more 
readily  available  form  a  somewhat  extensive  summary  of  the  work 
done  along  leading  lines  since  the  organization  of  the  station  has 
been  compiled,  chiefly  by  Director-elect  John  Fields  and  appears 
in  connection  with  this  report.  Matter  prepared  for  a  bulletin  on 
Feeding  experiments  and  one  upon  Wheat  experiments  in  1898-9 
is  published  as  a  part  of  this  summary. 

In  addition  to  the  regular  bulletins  frequent  press  bulletins 
have  been  published  during  the  year.  These  have  been  copied  by 
newspapers  in  the  territory  as  well  as  by  agricultural  papers  in 
different  portions  of  the  country.  Considerable  extracts  from  the 
regular  bulletins  have  also  been  so  published  and  in  some  cases 
the  entire  bulletins  have  been  copied  by  territorial  papers  of  large 
circulation. 

The  following  bulletins  have  been  issued  during  the  year: 

No.  35.     Summary  of  Digestion  Experiments  with  Kafir. 

No.  36.  Summary  of  Experiments  with  Corn  and  Wheat,  by 
G.  E.  Morrow  and  J.  H.  Bone. 

No.  37.  Digestion  Experiments  with  Steers,  by  Geo.  L.  Holter 
and  John  Fields. 

No.  38.  Analyses  of  Waters  for  Irrigation,  Geo.  L.  Holter 
and  John  Fields. 

No.  39.     Texas  Fever,  by  L.  L.  Lewis. 

No.  40.     Bacteriology  of  Milk,  by  L.  L.  Lewis. 

No.  41.     Weeds  of  Oklahoma,  by  E.  E.  Bogue. 

No.  42.     Oklahoma  Soils,  by  J.  H.  Bone. 

Feeding  Experiments,  and  Wheat  Culture  Experiments,  1898-9, 
by  G.  E.  Morrow  and  J.  H.  Bone,  (in  summary). 

A  legal  controversy  concerning  the  printing  of  bulletins,  tht 
station  holding  that  unreasonably  high  prices  were  charged  for  the 
work  under  the  contract  for  printing  made  by  the  Territorial  Legis- 
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lature  in   1897,  prevented  the  publication   of  extended  bulletins 
until  April,  1899. 

THE    WORK   OP   THE   YEAR. 

Climatic  conditions  during  both  the  calendar  year  1898  and 
fiscal  year  here  reported  on  were  favorable  for  outdoor  work.  The 
rainfall  at  the  station  during  1898  was  42.62  inches,  probably  the 
largest  rainfall  in  any  year  since  the  establishment  of  the  station. 
With  the  exception  of  a  portion  of  Ai)ril  and  of  November  the 
ground  did  not  become  notably  dry  at  any  period,  and  except  a 
somewhat  excessive  rainfall  in  May  and  July,  the  precipitation  was 
fairly  well  distributed  throughout  the  year.  The  rainfall  for  the 
first  six  months  of  1899  has  been  16.18  inches,  certainly  a  full 
average  amount  and,  excepting  for  a  time  in  the  early  "part  of 
April,  with  a  satisfactory  distribution. 

The  temperature  record  both  for  1898  and  the  first  half  of  1899 
was  also  quite  satisfactory  as  a  whole.  The  mean  annual  tempera- 
ture at  the  station  for  1898  was  58.6  degrees,  with  36  degrees  ia 
December  as  the  lowest  and  79  degrees  in  July  as  the  highest 
mean.  The  maximum  temperature  was  high  during  the  summer 
months;  95  degrees  on  June  25,  97  on  July  28,  96  on  August  23, 
97  on  September  26,  and  99  the  highest  temperature  of  the  year 
on  October  3rd.  The  lowest  temperature  recorded  in  the  territory 
since  its  opening  to  settlement  was  on  February  11-12,  1899.  The 
record  at  the  station  was  minus  17  degrees.  In  more  northern  and 
western  parts  the  temperature  showed  from  two  to  ^ve  degrees 
below  this.  While  some  injury  was  caused  to  fruit  buds,  it  is  an 
interesting  fact  that  there  is  a  fair  crop  of  peaches,  and  probably 
the  largest  crop  of  apples  ever  known  in  the  territory,  and  that 
no  other  budded  or  fine  fruits  received  any  special  injury  except 
blackberries  to  some  extent. 

AGRICULTURAL    DEPARTMENT. 

During  the  year  the  agricultural  department  of  the  station 
has  had  the  following  experiments  in  progress: 

Soils.  Temperature,  daily  record.  Moisture,  daily  record. 
Effects  of  plowing  and  subsoiling,  of  time  of  plowing,  of  manuring?, 
of  rolling.  Comparison  of  moisture  of  bottom  and  uplands.  Ef- 
fect of  methods  of  cultivation  on  moisture.  Physical  properties  of 
soil.  Evaporation  from  water  surface.  Transpiration  of  water 
by  plants.  Water  evaporation  from  the  plant  and  soil  for  pound 
oif  dry  matter  produced. 

[ftdian  Corn.  Test  of  varieties.  Effect  of  time  of  planting. 
Thickness  of  planting.  Methods  of  cultivation.  Time  of  plowing. 
Deep  and  shallow  plowing.  Subsoiling.  Manuring.  Germination 
at  different  depths  and  dates.     Root  growth   and   root  pruning. 
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Bate  of  growth  and  chemical  compoaition  at  different  Btages  of 
growth. 

Kafir  Com,  Test  of  varieties.  Effect  of  time  of  planting. 
Thickness  of  planting.  Germination  at  different  dates  and  depths. 
Rate  of  growth  and  chemical  composition  at  different  dates.  Root 
growth  and  root  pruning. 

Sorghum.  Test  of  varieties.  Germination  at  different  dates 
and  depths. 

Wheat.  Test  of  varieties.  Effect  of  time  of  seeding.  Quantity 
of  seed.  Method  of  seeding.  Time  of  plowing.  Depth  of  plowing. 
Manuring.    Germination  at  different  dates  and  depths. 

Oats.  Test  of  varieties.  Germination  at  different  dates  and 
depths. 

CoW'peas.  Test  of  varieties.  Methods  of  planting.  Thickness 
of  planting.  Planting  after  wheat.  Germination  at  different 
dates  and  depths. 

Soy  Beans.    Thickness  of  planting.    Methods  of  planting. 

Cotton.  Teat  of  varieties.  Effect  of  time  of  plowing.  Thick- 
ness of  planting.  Selection  of  seed.  Germination  at  different 
dates  and  depths. 

Castor  BeanSj  same  as  with  cotton. 

Alfalfa.  Test  of  varieties.  Effect  of  time  of  planting.  Germ- 
ination at  different  dates  and  depths  and  chemical  composition  at 
different  cuttings. 

Grasses.  Test  of  varieties,  tame  and  native.  Study  of  native 
grasses. 

Sugar  beets,  peanuts,  sweet  potatoes,  buckwheat,  millet,  clover, 
sunflowers,  lentils,  flat  peas,  field  peas,  vetch,  velvet  beans,  Aus- 
tralian salt  bush.    Test  of  varieties. 

Forage  crops.  Yield  at  different  dates.  Effect  of  thickness 
of  planting.    Test  of  value  for  feeding. 

Torn,  Kafir,  cotton,  castor  beans,  alfalfa,  wheat.  Effect  of 
continued  cultivation  on  one-half  acre  plats. 

The  following  series  of  one-half  acre  rotation  and  continuous 
cultivation  of  plats  has  been  especially  with  the  design  of  con- 
tinuing the  work  in  the  indefinite  future. 

Rotation  of  crops. 

Plats  1-2.    Continuous  Wheat  Culture.    Plat  1  Manured. 

Plat  3.    Varying  Rotation. 

Plats  4-6.     Continuous  Cotton  Culture.    Plat  4  Manured. 

Plats  6-7.    Continuous  Culture  Castor  Beans.    Plat  6  Manured. 

Plat  8.    Grass. 

Plats  9-10.     Continuous  Culture  Com.    Plat  9  Manured. 

Plat  11.    Two  Year  Rotation:     Corn  and  Cow  Peas.    Wheat. 

Plat  12.    Two  Year  Rotation:    Corn  and  Cow  Peas.    Cotton. 
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Plat  13.  Three  Year  Rotation:  Corn  and  Cow  Peas.  Corn. 
Oats. 

Plat  14.  Three  Year  Rotation:  Corn  and  Cow  Peas.  Corn. 
Wheat. 

Plats  15-16.     Continuous  Culture  Kafir.    Plat  15  Manured. 

Plat  17.  One  Year  Rotation:    Kafir  and  Cow^  Peas. 

Plat  18.  Two  Year  Rotation:    Kafir  and  Cow  Peas.    Wheat. 


PEEPING  EXPERIMENTS. 

Cattle.  Comparison  of  Corn  and  Kafir  corn.  Of  light  and 
heavy  feeding.  Effect  of  different  foods  given  to  dairy  cows.  Rate 
of  gain  on  pasture. 

Hogs.  Comparison  of  Indian  and  Kafir  corn.  Feeding  corn 
with  cultivated  forage  crop.  Alfalfa  as  pasture,  with  and  without 
corn  feed.    Weights  and  gains  of  pigs  of  different  ages. 

Sheep.  Fattening  sheet)  on  Kafir,  ground  and  unground.  Gain 
of  sheep  on  prairie  pasture.  Weight  and  rate  of  gain  of  lambs  at 
different  ages. 

HORTICULTURAL    DEPARTMENT. 

With  increased  assistance  this  department  was  able  to  very 
considerably  increase  its  direct  experiment  work.  In  addition  to 
the  general  care  of  the  orchard  and  garden  plantation  this  depart- 
ment has  had  the  following  experiments  under  progress: 

Orchard  cultivation. 

Pruning  trees  when  transplanting. 

Pruning  bearing  peach  trees,  season  and  method. 

Spraying  potatoes. 

Cultivation  of  potatoes.   * 

Planting  potatoes,  method,  time. 

Cultivation  of  cabbage. 

Cultivation  of  onions. 

Variety  test  and  cultivation  of  tomatoes. 

Variety  test  of  pole  and  bush  beans. 

Cultivation  of  blackberries  and  raspberries. 

This  department  has  also  had  care  of  the  forestry  plantation 
work  under  the  direction  of  the  U.  S.  Department  of  Agriculture, 
in  which  gratifying  success  has  been  secured  thus  far,  giving  good 
hoi>eB  of  the  easy  possibility  of  making  forestry  plantations  with 
a  considerable  variety  of  deciduous  trees  on  the  average  upland 
prairies  of  at  least  eastern  Oklahoma.  With  the  beginning  of  the 
next  fiscal  year  the  entire  management  and  direction  of  this 
forestry  work  will  be  placed  in  the  hands  of  the  station. 
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DEPARTMENT  OF  BOTANY  AND  ENTOMOLOGY. 

Bulletin  No.  41,  on  Weeds  of  Oklahoma  has  been  prepared  by 
this  department  during  the  year. 

Facilities  for  the  work  have  been  improved  by  assigning  this 
department  rooms  in  the  building  formerly  occupied  as  residence 
by  the  Vice  Director.  A  collection  of  about  600  species  of  plants 
growing  without  cultivation  in  the  territory  has  been  made.  In  all, 
the  department  has  a  collection  of  over  2,400  species  and  a  con- 
siderable collection  of  seeds. 

Chinch  bug  infection  has  been  distributed  to  all  applicants. 
The  number  of  requests  for  such  infection  has  noticeably  decreased, 
there  being  but  one-sixth  as  many  in  1898  as  in  1896.  X'p  to  close 
of  fiscal  year  comparatively  few  recpests  have  been  received  in 
1899.  On  the  station  farm  considerable  numbers  of  infected  bugs 
were  found  in  1898  and  1899  without  direct  application  of  the  in- 
fection. The  largest  number  of  requests  for  this  infection  have 
come  from  Garfield,  Kingfisher,  Canadinn  and  Oklahoma  counties. 
Experiments  with  various  oils  for  killing  chinch  bugs  have  been 
made  but  without  satisfactory  results. 

The  food  of  the  horned  toad  has  been  investigated  and  it  has 
been  found  that  it  is  largely  of  chinch  bugs  during  a  part  of  tho 
season;  235  chinch  bugs  having  been  taken  from  the  stomach  of 
one  toad. 

An  extensive  collection  of  the  insects  of  the  territory  has  been 
made  and  prepared  for  convenient  reference. 

The  applications  to  the  department  for  information  have 
rapidly  increased — nearly  four  times  as  many  inquiries  being 
received  in  1898  as  in  1896. 

DEPARTMENT   OF    CHEMISTRY. 

This  department  has  continued  its  work  on  the  river  and  well 
waters  of  the  territory  in  determining  their  fitness  for  purposes  of 
irrigation.  The  results  of  this  work  have  been  published  and 
furnish  exact  and  needed  information  along  a  line  about  which 
there  is  much  inquiry. 

During  the  year,  a  series  of  18  separate  digestion  trials  of 
different  forage  crops  was  made  with  sheep.  The  results  of  this 
work  have  been  computed  and  when  confirmed  by  further  research, 
will  add  to  our  knowledge  of  the  forage  crops  peculiar  to  this 
region.  In  this  same  connection,  the  chemical  composition  of  Kafir 
corn  is  being  studied  in  the  laboratory.  Examinations  of  rocks 
and  minerals  still  consume  too  much  of  the  time  of  this  department, 
more  than  200  samples  having  been  examined  qualitatively  during 
the  vear. 
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More  than  100  complete  fodder  analyses  were  made  during  the 
year,  reported  in  Bulletin  No.  37. 

VKTERIN'ARY   DEPAUTMENT. 

Study  of  methods  of  preventing  fever  among  cattle  has  oc- 
cupied much  of  the  time  of  the  Veterinary  Department  during  the 
year.  A  considerable  series  of  experiments  of  dipping  cattle  ro 
destroy  cattle  ticks  was  carried  on  at  Noble,  in  the  extreme  south- 
ern portion  of  the  Territory,  and  using  vats  constructed  by  the 
station  at  this  point,  and  also  a  series  of  experiments  in  inoculation 
of  cattle  brought  from  the  north  to  determine  how  far  this  might  be 
an  effective  means  of  preventing  an  attack  of  the  fever.  Reports 
of  this  w^ork  are  shown  in  Bulletin  No.  39. 

Some  investigation  was  made  of  diseases  affecting  horses  in 
the  central  portion  of  the  territory,  with  the  conclusion  that  it  was 
caused  by  smut  on  some  prairie  grasses. 

This  department  has  also  made  very  careful  study  of  the 
bacteriology  of  milk  and  of  the  pasteurizing  of  milk.  The  results 
of  which  are  published  in  Bulletin  No.  40. 

The  correspondence  in  this  department  has  largely  increase<l. 
Inquiries  concerning  the  nature  and  treatment  of  different  diseases, 
and  letters  reporting  supposed  outbreaks  of  contagious  diseases 
have  been  frequent. 

MISCELLANEOTS    WOUK. 

Members  of  the  station  staff  have  attended  and  addressed  a 
considerable  number  of  territorial  and  local  agricultural,  horti- 
cultural and  live  stock  meetings  and  farmers'  institutes.  Some- 
what earnest  efforts  have  been  made  to  secure  greater  interest  in 
farmers'  institutes  but  without  great  success.  They  have  also  con- 
tributed to  agricultural  and  horticultural  periodicals,  replying  to 
special  inquiries  or  discussing  questions  of  interest. 


A  considerable  change  in  the  organization  of  the  station  staff 
is  made  at  the  close  of  this  fiscal  year — the  Director,  Vice  Director 
and  Asso.  Agriculturist  retiring  from  the  work  and  the  Chemist 
being  assigned  full  work  in  the  College.  Asso.  Chemist,  John 
Fields,  has  been  elected  Director  and  Chemist,  positions  for  which 
he  is  eminently  fitted  by  ability,  education,  special  training  and 
experience  in  station  work.  The  other  efficient  members  of  the 
staff  retain  their  former  positions.  Arrangements  for  the  work  of 
Agriculturist  and  Horticulturist  have  not  yet  been  made. 

With  a  competent  and  experienced  staff,  with  greatly  enlarged 
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facilities  for  work  in  the  matter  of  buildings,  with  rapidly  increas- 
ing collections  of  apparatus,  the  station  will,  be  able  to  do  more 
and  more  valuable  work  in  the  interests  of  the  chief  industry  of 
Oklahoma — agriculture  in  all  its  phases — and  is  heartily  commend- 
ed to  the  confidence  and  support  of  the  people  of  the  territory. 
June  30,  1899.  G.  E.  Morrow,  Director. 


FINANCIAL  STATEMENT. 

Oklahoma  Agricultural  Experiment  Station  in  Account  With 
The  United  States  Appropriation,  1898-9. 


Dr. 

To  Balance  on  hand  July  1,  1898 |  .93 

To  Receipts  from  the  Treasurer  of  the  United  States  as 
per  api)ropriation  for  fiscal  yeaT  ending  June  30,  1899, 
as  p(M  Act  of  Congress  approved  March  2,  1887 15000.00 


Total 115000.93 


Cr. 

By  Salaries |  6855.00 

Labor 2634.55 

Publications 2006.30 

Postaj»e  and  stationery 109 .08 

Freiglii  and  express 152.64 

Heat,  lip:ht  and  water 219.71 

Chemical  supplies 110.45 

Seeds,  plants,  and  sundry  supplies 893.40 

Feeding  stuffs *. 297.92 

Library 2.00 

Tools,  implements,  and  machinery 190.65 

Furniture  and  fixtures 165.87 

Scientific  apparatus 219.83 

Livestock 63.40 

Traveling  expenses 320.07 

Contingent  expenses 10.00 

Building  and  repairs 750.00 

Taal fl5000.93 
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Station  Sale  Fund. 

Dr. 

To  Amount  on  hand  July  1,  1898 f  1275.94 

Receipts  from  other  sources  than  the  United  States. .     1046.63 


Total f  2322.57 


Cr. 

By  Salaries |    120.00 

Labor 2.65 

Building  and  repairs 331 .57 

Balance 1868.35 

Total 12322.57 
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FEEDING  EXPERIMENTS. 

1896—1899. 
G.  E.  Morrow' and  J.  H.  Bone. 

SUMMARY  AND  GENERAL  CONCLUSIONS. 

Oklahoma  is  well  adapted  to  rearing  and  feeding  horses,  cattle, 
sheep  and  hogs.  Few  things  would  add  more  to  its  prosperity 
than  a  large  increase  of  attention  to  stock  rearing  by  a  majority 
of  its  farmers. 

Where  corn  can  be  raised  with  reasonable  certainty  of  a  good 
crop  it  will  be  found  the  best  fattening  food.  Its  fodder  and  stover 
are  also  valuable  foods,  although  the  long  time  after  ripening  before 
winter  feeding  begins  causes  more  loss  in  the  shock  and  much  more 
to  the  standing  stalks  than  in  more  northern  states. 

As  the  kernels  become  very  hard  when  thoroughly  dried, 
grinding  the  corn  is  a  help;  soaking  is  a  fair  substitute  for  this. 
Where  hogs  follow  cattle  there  is  little  loss  when  either  ear  or 
shelled  corn  is  fed. 

Kafir  corn  is  a  healthful,  palatable  and  nutritious  food,  but 
its  feeding  value  is  somewhat  less  than  that  of  corn.  As  shown 
both  by  feed  lot  trials  and  by  digestion  experiments  there  is  a 
great  loss  in  feeding  this  grain  unthrashed  to  cattle — in  some 
cases  of  sixty  per  cent,  but  hogs  will  utilize  most  of  this  waste. 
There  is  little  difference  in  the  waste  whether  the  grain  is  fed  un- 
thrashed or  thrashed.  In  some  cases,  at  least,  the  loss  is  greater 
when  soaked  grain  is  fed  than  when  it  is  fed  dry.  In  some  trials 
steers  fed  Kafir  meal  made  bettey  gains  for  a  long  time  than  did 
those  fed  corn  mt^al,  but  this  was  not  true  in  any  extended  perii)d. 
Hogs  digest  the  unground  grain  better  than  do  cattle.  In  general 
hogs  have  made  gains  from  four-fifths  to  five-sixths  as  grept  when 
fed  on  Kafir  as  when  fed  corn.  Sheep  seem  to  digest  Kafir  bett<*r 
than  any  other  class  of  farm  animals. 

Kafir  stover  apparently  has  practically  the  same  feeding  value 
as  corn  stover,  and  often  is  in  better  condition.  Running  the  entire 
stalk  through  a  thrashing  machine  puts  the  stover  in  excellent 
condition. 

Alfalfa  is  the  best  hay  for  either  horses,  cattle  or  sheep  and 
is  a  help  to  hogs  during  winter.  The  value  of  cowpea  and  soy 
bean  hay  is  underestimated  by  most  Oklahoma  farmers.  No  larger 
gains  have  been  made  by  cattle  at  the  station  than  when  cowpea 
hay  was  their  only  rough  forage. 
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The  trials  at  the  station  indicate  that  it  is  not  profitable  to 
keep  good  grade  native  steers  until  they  are  three  years  old  and 
that  it  is  possible  that  sales  when  they  are  ^iong  yearlings"  may 
be  most  profitable. 

Apparently  six  months  is  as  long  as  it  is  profitable  to  con- 
tinue full  grain  feeding  of  cattle  under  existing  conditions.  The 
rate  of  gain  decreases  as  the  animals  become  fat  and  the  quantity 
of  food  needed  to  produce  a  pound  of  gain  greatly  increases  in 
many  cases. 

The  result  of  one  trial  suggests  possibility  of  greater  profit 
when  steers  are  not  given  all  they  can  eat  of  grain,  taking  a  longer 
period  for  fattening.  This  would  pretty  certainly  be  true  where 
there  is  an  abundant  supply  of  good  alfalfa  or  cowpea  hay,  and 
grain  is  high  priced. 

One  or  two  striking  illustrations  of  the  fact  that  an  ill-formed 
animal  may  make  as  large  gains  as  well  formed  ones  have  been 
found  in  the  station  feeding  trials.  The  lower  price  at  which  the 
ill-formed  steer  sells  will  more  than  counterbalance  any  seeming 
profit  from  his  purchase. 

Oklahoma  native  pastures  are  good,  but  the  gains  made  by 
cattle  on  them,  especially  when  flies  are  bad  or  there  is  extreme 
heat,  are  often  over-estimated.  It  is  desirable  to  have  sorghum, 
Kafir  or  corn  with  which  to  supplement  the  pastures  during  the 
fall  or  summer  drought. 

Alfalfa  is  excellent  as  pasture  for  hogs.  Pigs  will  make  some 
gain  with  no  other  food;  excellent  gains  when  fed  grain  while  on 
the  alfalfa.  Continuous  pasturing  will  injure  and  may  destroy  the 
alfalfa.  With  rare  exceptions,  alfalfa  should  not  be  pastured  the 
year  it  is  sown.  Sorghum  also  makes  a  fair  pasture  for  hogs. 
Sowing  cowpeas,  planting  peanuts  or  sweet  potatoes  and  allowing 
hogs  to  harvest  the  crop  giving  them  some  grain  in  addition  reduces 
the  cost  of  pork  production.  Sugar  beets  are  much  relished  by  any 
class  of  stock.  The  greater  cost  of  growing  them  as  compared  with 
other  crops  makes  it  doubtful  if  they  are  an  economical  crop  when 
used  in  large  quantities. 

A  large  increase  in  the  number  of  sheep  in  the  territory  is 
advised.  They  thrive  well,  the  cost  of  keeping  in  summer  is  very 
small,  and  Oklahoma  has  many  advantages  as  regards  the  pro- 
duction of  lambs  for  the  early  spring  market. 

Shelter  should  be  provided  for  all  classes  of  stock,  but  ex- 
pensive buildings  and  stall  feeding  of  cattle  are  not  necessary. 
While  there  is,  occasionally,  extreme  cold,  ordinarily  protection 
from  rain  and  cold  winds  by  means  of  simple  sheds  is  all  that  "s 
reeded  for  the  comfort  of  farm  animals. 
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The  long  continued  feeding  of  hogs  on  dry  feed  of  any  clasa 
is  not  advisable.  Almost  without  exception  the  grain  eaten  for 
each  pound  of  increase  somewhat  rapidly  increases  after  hogs  of 
any  age  have  been  full  fed  on  dry  feed  for  8  weeks  or  more. 

FEEDING  EXPERIMENTS. 

The  work  in  stock  feeding  has  been  with  chief  design  of  using 
foods  which  can  readily  be  grown  on  almost  any  Oklahoma  farm, 
using  simple  rations  and  preparing  the  food  with  as  little  cost  as 
is  practicable. 

The  station  has  not  yet  been  able  to  provide  satisfactory  facili- 
ties for  feeding  experiments.  Thus  it  has  been  found  not  easily 
practicable  to  determine  quantities  of  hay,  stover  or  other  forag-i 
eaten  by  each  animal. 

Possibly  in  even  greater  degree  than  with  experiments  in  crop 
culture,  care  should  be  taken  in  drawing  definite  conclusions  from 
single  experiments  in  feeding  or  those  with  small  number  of  ani- 
mals. Differences  in  feeding  capacity  of  animals  of  like  age  and 
breeding  are  great  in  some  cases.  Sudden  variations  in  the  weather 
or  some  unknown  cause  may  greatly  affect  results.  In  several 
trials  at  this  station  greater  differences  in  results  have  been  found 
between  animals  under  like  treatment  than  between  selected  ani- 
mals with  different  rations. 

The  gains  made  by  animals  in  experiment  feeding  are  often 
smaller  than  they  would  be  if  a  greater  variety  of  food  was  given 
with  occasional  changes  in  the  ration. 

STEER  FEEDING — 1898-9. 

Nine  two-year-old  steers  were  fed  during  winter  of  1898-9, 
mainly  to  compare  value  of  Kafir  and  Indian  corn  as  grain  food. 
With  one  exception  these  steers  were  of  fair  quality,  showing  con- 
siderable Shorthorn  blood — except  two  which  probably  were  grade 
Angus  and  Shorthorn.  They  had  been  on  full  ^ed  during  the 
previous  winter,  were  put  on  pasture  May  9.  From  this  date  until 
September  they  made  average  gain  of  163  lbs.,  varying  from  25  to 
280  lbs.,  per  steer.  During  September  they  were  fed  new  ear  corn 
in  the  pasture,  making  average  gain  of  73  lbs.,  each,  varying  from 
10  to  120  lbs.,  each.  October  1  they  were  brought  to  small  pasture 
near  stable,  kept  under  like  conditions  until  October  24,  making 
average  gain  of  only  10  lbs.,  each,  largely  because  of  being  placed 
on  dry  feed. 

October  24  they  were  divided  into  five  lots,  with  an  extra 
Texas  feteer  used  for  inoculation  experiments  as  second  member  of 
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fifth  pair,  the  other  being  a  rough-formed  steer  and  the  purpose 
being  to  dispose  of  this  pair  as  soon  as  practicable. 

Lot  1  full  feed  of  Kafir  meal,  average  weight 1005  lbs. 

Lot  2  full  ration  corn  meal,  average  weight 945  lbs. 

Lot  3,  full  ration  corn  and  Kafir  meal,  half  and 

half,  average  weight 990  lbs. 

Lot  4  Kafir  meal,  approximately  one  pound  for 
each  100  lbs.  live  weight  for  10  weeks;  after- 
wards full  ration,  average  weight 930  lbs. 

Lot  5  full  ration  corn  meal,  average  weight 935  lbs. 

All  the  steers  had  all  they  would  eat  of  Kafir  stover.  It  was 
impracticable,  with  the  facilities  at  hand,  to  determine  quantity 
eaten  by  the  different  animals. 

The  Texas  steer  was  sold  after  13  weeks  feeding.  After  this 
the  feed  given  the  ninth  steer  is  known. 

While  some  attention  was  paid  to  color  and  appearance  the 
pairs  were  selected  with  chief  reference  to  supposed  uniformity 
in  feeding  capacity.  The  results  were  surprising  in  some  cases,  the 
differences  in  the  gains  made  by  the  steers  in  each  pair  being  very 
great.  There  was  an  extreme  difference  of  75  lbs.,  in  weight  of  the 
lots.    The  average  weight  of  the  nine  steers  was  964  lbs. 

A  summary  of  results  by  four  weeks  periods  and  whole  period 
of  24  weeks,  showing  gain  of  each  steer,  of  each  pair,  average  gain 
for  each  pair  per  day,  grain  eaten  and  number  of  pounds  of  grain 
for  one  pound  gain  in  live  weight  is  given  in  table: 

Gains  and  grain  per  pound.  Gain  4  weeks  periods,  Oct.  24  to  Apr.lO. 

Gains  by  Periods. 
Lot  1  Lot  2  Lot  3  liOt  4        Lot  5 

1         2    Av.        1         2     Av.  1         2       Av.        1        2     Av.  I 

Period  1.  105  65  85  95  100  97  140  65  102  75  30  50  120 

Period  2.  75  60  67  80  80  80  40  60  50  30  95  62  75 

Period  3.  35  50  42  60  50  55  70  70  70  65  35  50  40 

Period  4.  100  70  85  45  15  30  75  40  57  10  70  40  90 

Period  5.  85  85  85  80  70  75  45  45  45  75  30  52  50 

Period  6.  55  25  40  5  60  32  70  45  57  50  60  55  85 

Average  Daily  Gain    Pound  Grain  per  Pound  Gain. 

I^t  1  Lot  2    Lot  3    Lot  4    Lot  5         Lot  I      Lot  2       Lot  3      Lot  4         Lot  5 

Period  1.  3.00  3.48  3.66  1.87  4.30       6.58    5.74     5.67    5.35 

Period  2.  2.41  2.86  1.78  2.23  2.67      8.68    7.33  11.94    4.92 

Period  3.  1.52  1.96  2.50  1.78  1.43  15.34  11.54    9.42     8.92 

Period  4.  3.00  1.17  2.07  1.43  3.21      7.51  21.46  11.25  12.70 

Period  5.  .3.00  2.67  1.60  1.87  1.78       6.75     7.90  13.30  11.16     13.20 

Period  6.  1.43  1.16  2.07  1.96  3.00  14.51  18.20  10.05  12.15       7.90 
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There  was  a  diflference  of  100  lbs.  in  gain  made  by  the  two 
steers  in  Lot  1;  of  115  lbs.  in  that  made  by  the  two  in  Lot  3.  Those 
in  Lots  2  and  4  made  nearly  the  same  gain.  There  was  also  much 
variation  in  the  gain  made  from  week  to  week.  Some  of  these 
variations  can  be  explained  by  changes  of  weather;  others  it  is 
difficult  to  account  for.  No  one  of  the  steers  was  sick  or  noticeably 
^*off  feed"  at  any  time.  They  were  fed  carefully  and  with  regu- 
larity. During  the  day  they  had  range  of  an  open  yard  with  Kafir 
stover  in  racks.  The  grain  was  fed  in  troughs  in  a  comfortable 
stable. 

Naturally  the  rate  of  gain  declined  toward  the  close  of  the  feed- 
ing period  as  did  the  quantity  of  grain  eaten.  If  the  cattle  had 
been  fed  for  profit  only  it  would  have  been  better  to  have  varied  the 
ration,  giving  some  bran  or  cottonseed  meal  and  also  alfalfa  or 
some  other  forage  with  more  nitrogenous  matter  than  has  Kafir 
stover. 

The  daily  gain  per  steer  in  each  lot  is  given  below  in  two 
periods  of  12  weeks  each,  except  for  Lot  4  which  did  not  have  full 
grain  rations  during  first  period: 

LotL      Lot  2.      Lot  3.      Lot  4.      Lot  5. 
First  Period,      12  weeks     2.32  lb.    2.75  lb.    2.64  lb.  2.80  lb. 

Second  Period,  12  weeks    2.50  lb.    1.63  lb.    1.90  lb.    1.75  lb.    2.68  lb. 

An  exception  to  the  rule  is  found  with  Lot  1  which  gained 
more  in  second  than  in  first  period. 


Well-formed  steer,  gained  455  lbs.  in  24  weeks. 
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Ill-farmed  steer,  gained  460  lbs.  in  24  weeks. 

One  of  the  most  interesting  features  of  the  trial  is  the  fact  that 
the  least  desirable  steer  in  the  bunch,  so  far  as  form  is  concerned, 
made  a  slightly  larger  gain  than  any  other  steer,  and  continued 
good  gains  during  whole  feeding  period.  The  grain  given  him  for 
first  13  weeks  cannot  be  determined.  During  last  11  weeks  he  ate 
an  average  of  23.6  lbs.  corn  meal  daily  somewhat  more  than  any 


The  bunch  of  nine  fat  steers. 


Digitized  by  VjOOQIC 


24  Feeding  Experiments. 

other  steer,  and  made  average  gain  of  2.73  lbs.,  daily,  using  8.85 
lbs.,  corn  meal  for  each  pound  of  gain.  Snap-shot  photographs  of 
this  steer  and  of  the  best  formed  steer  in  the  bunch  are  given.  The 
position  of  each  is  not  the  best.  It  does  not  follow  that  it  is  more 
profitable  to  feed  ill  formed  steers  than  well  formed  ones.  The 
poorer  steer  would  not  sell  for  as  high  a  price  as  would  the  better 
one  on  any  market.  The  small  Texas  steer  fed  with  this  inferior 
steer  made  a  gain  of  2.25  lbs.,  daily  for  seven  weeks;  but  only  30 
lbs.,  in  next  six  weeks,  at  which  time  he  was  sold. 

The  bunch  of  nine  steers  attracted  much  favorable  comment 
as  unusually  well  fattened.  They%old  in  the  quarantine  division 
of  the  Kansas  City  Stock  Yards  at  f4.75. 

Lot  4  was  fed  for  ten  weeks  a  limited  grain  ration,  averaging 
10.8  lbs.,  Kafir  meal  each  per  day.  ^The  average  weight  per  steer 
for  this  period  was  almost  exactly  1,000  lbs.  They  made  creditable 
but  not  large  gains  per  day,^but  the  rate  of  gain  in  proportion 
to  grain  fed  was  very  good,  as  they  used  but  5.51  lbs.,  grain  for 
each  pound  gain  during  the  whole  period — less  than  this  for  first 
eight  weeks.  It  is  easily  possible  that  the  profit  was  greater  from 
this  lighter  than  from  full  grain  feeding  of  the  other  lots.  The 
relative  cost  of  grain  and  rough  forage,  the  importance  of  getting 
the  animals  ready  for  market  in  a  given  time,  and  other  considera- 
tions must  decide  which  course  should  be  adopted. 

STEER  FEEDING,  1897-8. 

Ten  steers  of  fair  quality,  eight  of  them  yearlings,  two  two 
years  old,  were  placed  on  pasture  May  1.  From  this  time  until 
September  28,  they  made  average  gain  of  102  lbs.,  each.  During 
October  they  were  fed  Kafir  fodder  on  a  small  pasture,  making 
average  gain  of  44  lbs.,  each. 

From  November  1  to  December  6,  five  weeks,  they  were  fed 
broken  ear  corn  in  troughs  with  cowpea  hay  and  Kafir  stover.  Five 
steers  made  average  gain  of  103.5  lbs.  or  2.95  lbs.,  daily.  The 
second  lot  made  gain  of  94.4  lbs.,  or  nearly  2.70  lbs.  daily. 

During  week  Dec.  6-13  they  were  stabled,  accustomed*  to  being 
haltered  and  to  eating  meal.  For  four  weeks  from  Dec.  13  to  Jan. 
10,  Lot  1,  fed  Kafir  meal,  averaged  102  lbs.,  gain,  or  3.64  lbs., 
daily,  eating  a  little  over  7  lbs.,  meal  for  each  pound  gain.  Lot  2, 
fed  corn  meal,  made  average  gain  of  62  lbs.,  or  2.21  lbs.,  daily,  eating 
10.7  lbs.,  meal  for  each  pound  gain. 

The  difference  in  gain  was  so  great  that  it  was  thought  advis- 
able to  change  the  feed  of  the  two  lots.  For  two  weeks  all  were 
fed  a  mixture  of  corn  and  Kafir  meal.  During  this  time  Lot  1 
gained  only  24  lbs.,  Lot  2,  54  lbs. 
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From  Jan,  24  to  March  1,  Lot  1  was  fed  corn  meal,  instead  of 
Kafir  as  before,  making  gain  of  305  lbs.,  average  61,  lbs.,  or  1.69 
lbs.,  daily  eating  12.93  lbs.,  meal  for  each  pound  gain.  Lot.  2,  fed 
Kafir  meal,  made  gain  of  255  lbs.,  average  51  lbs.,  each,  or  1.42  lbs., 
daily  eating  17.9  lbs.,  meal  for  each  pound  gain.  These  results 
leave  it  inconclusive  whether  differences  in  gain  were  principally 
because  of  feed  or  of  difference  in  the  cattle. 

BTEBR  FEEDING,  1896-7. 

Various  circumstances  made  this  work  unsatisfactory.  During 
a  part  of  the  winter  satisfactory  scales  were  not  available;  there 
were  breakages  of  the  grinding  machinery  making  some  changes 
of  ration  necessary. 

Twenty  young  steers,  part  calves  and  part  "long  yearlings," 
not  very  uniform  in  character  were  fed  in  five  lots  of  four  each. 
One  lot  was  fed  in  racks  and  troughs  in  a  well  protected  yard;  the 
other  four  lots  were  fed  in  large  box  stalls,  too  small  for  greatest 
comfort  of  the  animals.  During  the  day  they  had  access  to  a  large 
lot.  The  average  weight  of  the  steers  in  the  several  lots,  Oct.  15, 
when  the  preliminary  feeding  began,  was:  Lot  1,  715;  Lot  2,  760; 
Lot  3,  605;  Lot  4,  545;  Lot  5,  450  lbs. 

The  gains  during  the  preliminary  period  varied  much:  Lot  1, 
25;  Lot  2,  265;  Lot  3, 165;  Lot  4, 150;  Lot  5,  236  lbs.  This  inequality 
did  not  continue  in  so  marked  ^-a  degree. 

In  the  eight  weeks  from  Oct.  31  to  Dec.  26  there  was  some 
variation  in  the  feeding — shelled  corn  being  fed  for  three  days  at 
the  last  and  no  cottonseed  given  for  last  five  days.  The  table  shows 
results  as  to  each  lot. 

Com 

2476 

2456 

4115 

2026 

2400 

While  accuracy  of  the  scales  used  was  not  absolute  it  is  be- 
lieved there  was  no  material  error  from  this  source.  The  rate  of 
gain  is  good  and  the  gain  per  pound  of  grain  very  good.  The  lot 
having  corn  meal  only  used  more  grain  for  each  pound  of  gain  than 
either  of  the  others.  The  lot  having  only  small  quantity  of  cotton- 
seed made  next  to  best  showing. 

During  four  weeks  from  Dec.  26  to  Jan.  23  all  the  steers  were 
fed  shelled  com  as  exclusive  grain  food,  except  that,  by  mistake, 
about  seven  pounds  of  cottonseed  for  each  steer  was  fed  during 
last  few  days  of  the  period.    This  counted  as  corn  in  total  feed. 


Gala 

Lotl. 

695 

Lot  2. 

610 

Lots. 

520 

Lot  4. 

465 

Lots. 

495 

Cotton 
Pei-d 

1761 

Grain 
perlb-irain 

6.14 

Gain 
per  day 

2.6'5 

1140 

5.09 

2.72 

7.91 

2.32 

1033 

6.72 

2.03 

355 

5.56 

2.22 
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Lot  1. 

Gain 
lb. 

320 

Shelled 
Corn. 

2228 

Lbs.  Grain 
per  lb.  gain 

6  81 

Grain 
p  r  Dav. 

2.85 

Lot  2. 

190 

2268 

11.93 

1.69 

Lot  3. 

293 

2128 

7.21 

2.63 

Lot  4. 

260 

1736 

6.61 

2.32 

Lot  0. 

•    245 

1732 

7.06 

2.18 

The  showing  is  a  good  one  except  for  Lot  2.  Ko  explanation 
can  be  given  for  the  small  gain  made  by  this  lot. 

For  the  five  weeks,  Feb.  13  to  March  20,  Lots  1  and  2  were 
fed  corn;  Lot  5,  vounger  and  lighter  steers  corn  and  bran.  Neither 
lot  made  large  gains,  ranging  from  1.28  to  1.37  lbs.,  per  day,  but 
Lot  5  used  but  10.53  lbs.,  grain  for  each  pound  gain,  while  the  others 
used  over  13  lbs.,  for  each  pound  of  gain. 

For  the  23  weeks,  Oct.  31  to  April  10,  the  daily  gain  per  steer 
per  day  was:  Lot  1,  2.19;  Lot  2,  1.63;  Lot  3,  1.84;  Lot  4,  1.67;  Lot 
5,  1.78.  For  the  three  weeks  following,  up  to  May  1  the  rate  of 
gain  of  all  the  lots  was  unsatisfactory,  probably  because  of  warmer 
weather  and  the  practical  necessity  of  letting  the  steers  have  access 
to  a  small  pasture  affording  enough  grass  to  unfavorably  affect 
their  appetite  for  dry  food. 

KFFECT  OF  DEHORNING. 

• 

Eleven  of  these  20  steers  were  dehorned  Nov.  11.  Three  days 
afterwards  these  eleven  showed  average  loss  in  weight  of  11  pounds 
in  weight,  while  those  not  dehorned  showed  average  gain  of  15 
pounds.  One  week  later  the  recently  dehorned  steers  showed  aver- 
age gain  of  30  lbs.,  the  other  nine  of  21  lbs.,  thus  showing  an  ap- 
parent average  loss  of  17  lbs.,  from  dehorning.  No  one  of  the  de- 
horned steers  was  "ofif  feed"  at  any  time. 

FEEDING  COTTON   SEED. 

No  injury  has  been  found  from  feeding  cotton  seed  to  any 
class  of  cattle,  although  it  has  not  been  fed  to  young  calves.  In  the 
case  in  which  it  has  been  the  sole  grain  food  the  gains  have  not  been 
satisfactory.  Feeding  moderate  quantities,  say  four  pounds  per 
day  per  steer  in  connection  with  corn  or  Kafir  has  given  satisfac- 
tory results.  Great  differences  have  been  noted  in  the  readiness 
with  which  different  steers  ate  the  seed,  some  not  seeming  to  like 
it  at  any  time  if  they  had  access  to  grain. 

GAINS   ON   PASTURE. 

The  rapid  improvement  in  appearance  and  in  weight  of  cattle 
in  thin  flesh  when  turned  on  good  pasture  has  led  many  to  over 
estimate  average  gains.     Oklahoma  native  grasses  are  palatable 
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and  nutritious.  With  favorable  weather  the  "short  grass  region" 
keeps  cattle  in  fair  health  throughout  the  winter.  But  flies  and 
hot  weather  come  early  in  the  season  and  tend  to  retard  growth. 
If  there  be  summer  drouth  there  is  little  gain. 

In  no  case  have  the  gains  on  good  upland  prairie  pasture  on 
the  station  farm  been  large  for  any  long  period.  Partly  this  is  to 
be  explained  by  the  fact  that  in  all  cases  the  station  cattle  were  in 
good  flesh  when  put  on  pasture.  The  gains  made  by  different  lots 
of  steers  during  the  summer  are  given  above. 

May  1,  1899  a  small  bunch  of  cattle  were  put  on  pasture.  Up 
to  June  14,  55  days,  they  had  made  gains  as  follows:  Jersey  bull 
90  lbs.;  yearling  steer,  fat,  50  lbs.;  two  young  cows  35  lbs.;  two 
calves  65  lbs. 

At  suggestion  of  Board  of  Regents  two  well  fattened  two  year 
old  steers,  ready  for  market,  were  placed  on  pasture.  They  made 
less  gains  than  yearlings;  as  they  did  when  fed  through  the  next 
winter.  Oklahoma  may  not  be  ready  to  produce  **baby  beef,"  profit- 
ably, but  it  is  better  to  sell  fat  native  two  year  olds  rather  than 
keep  them  for  another  year. 

A  supply  of  green  food,  corn,  sorghum,  Kafir,  alfalfa  or  cow- 
peas  with  which  to  supplement  the  pastures  in  August  and  Sep- 
tember is  desirable. 

VARIATION  IN   GAIN. 

A  half-Jersey  steer,  about  one  year  old  was  fed  during  the 
winter  of  1898-9,  showing  remarkable  variations  in  gains  in  equal 
periods.  For  first  four  weeks,  although  not  "off  feed"  at  any  time, 
he  gained  only  10  lbs.,  eating  282  lbs.  Kafir  meal  and  114  lbs.,  cot- 
ton seed.  For  next  four  weeks  the  gain  was  60  lbs.,  with  408  lbs. 
Kafir;  next  65  lbs.,  next  35  lbs.,  with  448  lbs.,  Kafir  in  each  period. 

A  young  cow  made  gain  of  115  lbs.,  in  four  weeks,  95  lbs.  in 
second,  110  lbs.,  in  third  period  of  same  length,  and  then  fell  to 
gain  of  10  lbs.  in  next  two  weeks,  at  which  time  she  w^as  sold. 

PIGS   ON  PASTl'RE. 

April  27, 1899  eight  pigs  were  divided  into  two  lots,  one  weigh- 
ing 250  lbs.,  the  other  270  lbs.  They  were  placed  in  alfalfa  plats 
of  about  one-half  acre  each,  one  lot  receiving  no  other  food,  the 
other  full  feed  of  Kafir  meal  or  shelled  corn. 

During  five  weeks  the  pigs  with  no  food  but  alfalfa  made  gain 
of  61  lbs.,  or  15.25  lbs.,  each.  For  next  three  weeks,  to  June  22nd, 
they  gained  only  seven  pounds,  less  than  two  pounds  each.  While 
there  was  a  good  stand  of  alfalfa  and  the  season  w-as  favorable 
for  its  growth,  the  four  pigs,  averaging  about  80  lbs.,  each  kept  it 
well  eaten  off. 
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The  four  pigs  full  fed  grain  with  the  alfalfa  gained  199  lbs., 
in  five  weeks,  or  practically  50  lbs.,  each  in  35  days.  In  next  three 
weeks  they  gained  125  lbs.,  or  nearly  one  and  one  half  pounds 
per  day. 

With  this  last  was  a  sow  with  a  litter  of  pigs.  She  gained 
61  lbs.,  in  first  five  weeks,  when  she  was  removed,  her  five  pigs 
gained  146  lbs.,  in  first  five  weeks  and  96  lbs.,  in  next  three  weeks. 
A  young  boar  in  same  lot  gained  46  lbs.,  in  26  days,  and  29  lbs.,  in 
next  three  weeks. 

There  was  fed  to  all  the  pigs  in  this  plat  1688  lbs.,  corn  and 
Kafir.  They  made  total  gain  in  eight  weeks  of  764  lbs.,  using 
only  2.21  lbs.  grain,  in  addition  to  the  alfalfa  for  each  pound  of 
gain.  CJounting  the  small  pigs  with  the  others  the  grain  eaten 
was  less  than  three  pounds  per  day  each. 

Obviously  the  grain  feeding  was  profitable.  Possibly  equal  or 
greater  profit  might  have  resulted  if  only  partial  feed  of  grain 
had  been  given. 

The  plat  pasturing  the  pigs  with  grain  feed  carried  at  least 
one-half  more  stock  than  the  other,  but  the  alfalfa  remained  green 
and  fresh. 

Si5t  young  brood  sows,  with  pigs,  were  kept  during  same  period 
on  a  small  native  grass  pasture  with  access  to  a  very  small  quan- 
tity of  the  droppings  and  waste  from  feeding  the  work  teams. 
They  gained  50  lbs.,  in  five  weeks,  and  90  lbs.,  in  next  three  weeks. 
The  sow  which  had  been  full  fed  grain  on  alfalfa  pasture  during 
May,  was  put  in  this  pasture  June  1  and  lost  11  lbs.,  in  three  weeks. 
This  trial  illustrates  the  fact  that  our  native  grasses  will  enable 
pigs  to  make  some  gain  during  the  early  part  of  the  season.  They 
become  less  palatable  as  the  season  advances. 

WEIGHT  AND   GAIN  OF  YOUNG  PIGS. 

At  different  times  the  weights  of  litters  of  pigs  have  been 
taken  weekly.  In  no  case  had  the  pigs  more  than  ordinary  care 
and  no  great  gains  have  been  recorded. 

The  average  weight  at  birth  of  litters  from  sows  of  different 
breeds  was:  2.44  lbs.,  3.05  lbs.,  2.6  lbs.,  2.25  lbs.,  2.43  lbs.,  2.7  lbs., 
2.77  lbs.,  2.75  lbs.,  3.07  lbs.,  each;  general  average  2.65  lbs. 

The  weights  of  six  litters  at  seven  days  old  were:  4.25  lbs., 
5.3  lbs.,  4.Q  lbs.,  5  lbs.,  5.6  lbs.,  4.05  lbs.,  each;  general  average 
4.8  lbs. 

The  weights  of  nine  litters  at  28  days  were:  13  lbs.,  13  lbs.. 
11  lbs.,  13.8  lbs.,  8  lbs.,  11  lbs.,  13  lbs.,  13.8  lbs.,  12  lbs.,  each; 
general  average  12.1  lbs. 

The  average  weights  of  nine  litters  at  56  days  were:    32  lbs., 
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21.7  lbs.,  23.3  lbs.,  23.75  lbs.,  22  lbs.,  24  lbs.,  23.8  lbs.,  25.2  lbs.,  18.4 
lbs.,  each;  general  average  23.8  lbs. 

In  nearly  all  cases  the  typical  "runt"  was  found  in  each  litter. 

A  case  of  unusually  rapid  gain  in  hog  feeding  was  that  of  a 
mature  high  grade  Duroc-Jersey  sow,  thin  in  flesh  from  suckling 
pigs.  For  the  six  weeks  from  Jan.  16  to  Feb.  27,  1899  she  made 
gam  of  135  lbs.,  a  little  over  three  pounds  per  day,  being  fed  708 
lbs.  Kafir  meal,  or  16.85  lbs.,  per  day,  using  5.24  lbs.,  meal  for  each 
pound  gain.  Not  all  of  this  was  eaten  as  more  than  usual  waste 
occurred.  In  next  four  weeks  she  made  gain  of  60  lbs.,  as  did 
smaller  sow  put  in  pen  with  her,  or  2.14  lbs.,  each  per  day,  using 
5.73  lbs.,  meal  for  each  pound  gain. 

GAIN  OP  PIGS  FOLLOWING  CATTLE. 

The  gain  made  by  hogs  getting  the  waste  food  from  cattle  is 
much  less  when  the  cattle  are  fed  meal  instead  of  ear  or  shelled 
corn  or  unground  Kafir.  Five  pigs  having  access  to  droppings  of 
a  lot  of  steers  full  fed  on  corn  and  Kafir  meal  gained  only  195  lbs., 
in  56  days  or  39  lbs,,  each.  In  another  case  five  pigs  gained  100 
lbs.,  in  56  days.  In  a  third  case  six  moderate  sized  sows  gained 
245  lbs.,  in  56  days,  a  little  less  than  three-fourths  of  a  pound  each 
per  day.  While  these  gains  are  small  they  are  worth  saving.  The 
difference  b'^tween  profit  and  loss  in  feeding  cattle  often  depends  on 
the  use  made  of  the  food  wasted  or  undigested  by  them. 

COMPARISONS  OF  CORN  AND  KAFIR. 

Six  pigs  averaging  about  135  lbs.,  weight  at  beginning  of  trials 
ate  2,482  lbs.  Kafir  heads  in  six  weeks,  making  280  lbs.,  grain,  or 
1.11  lbs.  each  per  day.  This  is  one  pound  gain  for  about  6.65  lbs. 
grain. 

Three  pigs  averaging  220  lbs.,  ate  728  lbs.  corn  and  Kafir  meal 
in  24  days,  making  gain  of  130  lbs.,  or  1.8  lbs.  per  day  each,  using 
5.6  lbs.,  meal  for  one  pound  of  gain. 

Two  young  sows,  averaging  125  lbs.,  ate  640  lbs.  ear  corn  in 
35  days,  making  gain  of  107  lbs.,  or  1.53  lbs,  per  day  each.  Counting 
the  ear  corn  equal  to  529  lbs.,  shelled  corn  they  used  4.94  lbs.,  corn 
for  each  pound  gain.  In  the  next  two  weeks  they  ate  258  lbs., 
Kafir  meal,  gaining  28  lbs.  or  one  pound  per  day  each,  using  9.21 
lbs.,  meal  ifor  each  pound  of  gain.  This  is  the  least  satisfactory 
gain  made  in  any  trial  where  Kafir  was  fed. 

Four  pigs  averaging  105  lbs.,  ate  987  lbs.,  Kafir  meal  in  35 
days,  gaining  170  lbs.,  or  1.21  lbs.,  per  day,  using  5-.08  lbs.,  meal 
for  each  pound  gain.  In  next  two  weeks  they  ate  212  lbs.,  shelled 
corn,  soaked,  gaining  only  30  lbs.,  using  7.07  lbs.,  corn  for  each 
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pound.  For  next  four  weeks  to  June  26,  1899,  they  were  fed  soaked 
shelled  corn  with  a  daily  supply  of  green  alfalfa.  Noticeable  in- 
crease in  gain  resulted.  They  ate  511  lbs.,  corn,  making  gain  of 
140  lbs.,  using  3.65  Iba.,  corn  for  each  pound  gain.  This  is  a  strik- 
ing illustration  of  value  of  alfalfa  in  connection  with  grain  feeding 
in  summer. 

Four  pigs  averaging  170  lbs.,  ate  685  lbs.,  corn  meal  and  300 
lbs.  ground  wheat  of  poor  quality  in  30  days,  gaining  181  lbs.,  or 
1.5  lbs.  per  day  each,  using  5.44  lbs.,  meal  for  each  pound  gain. 

FATTENING  PIGS  ON  FORAGE  CROPS. 

August  23,  1898,  nine  pigs  belonging  to  the  same  littfr  except 
one,  were  put  in  a  pen  and  fed  ear  corn  preparatory  to  feeding 
forage  crops.  The  pigs  were  farrowed  February  28,  1898,  weaned 
at  about  two  months  old,  put  on  pasture  for  the  summer  and  fed 
some  corn  meal  to  keep  them  growing.  They  were  divided  into 
three  lots  each,  containing  three  pigs.  They  were  fed  the  same 
kind  of  grain,  ear  corn  until  October  17,  corn  meal  from  October 
17  to  24  and  Kafir  meal  from  October  24  until  December  5. 

Until  October  10  the  pigs  were  in  permanent  pens  and  the 
forage  was  cut  green  and  carried  to  them.  From  this  date  the 
pigs  were  in  movable  pens  where  they  could  harvest  the  crops 
themselves. 

PIGS  FED  ON  GRAIN  AND   FORAGE  CROPS. 


Weight  of 
Lot 

Gain  of 
Lot 

Feed 

First 

Last 

1 
Daily 

Forace 

Grain  per 
Lb  Gain 

Period  I.  Six  Wekks. 

Lotl 

Lot  2  

Lots  

Period  IT.— 

Five  Weeks. 

Lot  1    

Lot  2              

195 
200 
195 

327 
340 
259 

420 
4i7 
827 

327 
340 
259 

420 
4*7  1 
327 

475 
503 
203 

132 

140 
64 

93 

107 

08 

55 
50 
06 

3.14  ! 

333 

1.52 

2.60 
8.03  1 
LOO 

2.62 
2.00 
3.14 

Sugar  Beets  1-22  a. 
Cowpeas  1-20  a  .. 
Sorgum  1-26  a 

S.  Potatoes  1-18  a 

Peanuts  1-15  a 

Cowpeas  1-0  a 

S.  Potatoes  1-30  a 
Peanuts  1  25  a  .... 
Peanuts  1-18  a  

3.47 
4  55 
8  94 

4.75 
4.29 

Lot  3 

6.75 

Period  III.— 

Weeks. 
Lotl 

.ot2 : 

Lot  3 

6  07 
5.96 
5  05 

The  gain  per  day  was  small  in  all  cases.    Striking  differences 
in  apparent  value  of  the  different  forage  crops  are  shown. 
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FARM  TEAM  WORK,  FOOD,  DRINK,  COST. 

A  pair  of  mules  are  kept  on  the  station  farm  doing  all  kinds 
of  farm  work.  They  are  eight  or  nine  years  old  and  have  weighed 
from  1980  pounds  during  the  busiest  part  of  the  season  to  2240 
pounds  in  the  winter.  They  are  kept  on  dry  feed  throughout  the 
year. 

During  the  year  1898  the  team  worked  2148.5  hours,  an  aver- 
age of  a  trifle  more  than  7  hours  a  day  for  each  work  day.  They 
were  fed  41  bushels  of  Kafir  corn,  73  bushels  of  Indian  corn,  43^ 
bushels  of  oats  and  455  pounds  of  bran.  Kafir  or  Indian  corn 
stover  was  fed  about  six  months  of  the  year  and  alfalfa  and 
prairie  hay  the  remainder  of  the  year. 

The  Kafir  was  fed  ground  and  the  Indian  corn  in  the  ear. 
Counting  Kafir  20  cents  per  bushel  ground,  Indian  corn  20  cents 
per  bushel  in  the  ear,  oats  25  cents  per  bushel  and  bran  <>0  cents 
per  hundred,  the  cost  of  the  grain  fed  to  the  team  was  f36.40. 

During  December  the  amount  of  Kafir  stover  fed  was  about 
1400  pounds.  Estimating  that  there  were  four  tons  of  stover  worth 
f2  per  ton  and  four  and  one-half  tons  of  hay  worth  f4  per  ton 
fed  during  the  year,  the  cost  of  roughage  would  be  f26,  making  a 
total  cost  of  feed  for  the  year  of  about  f62.  This  is  17  cents  per 
day  and  about  three  cents  as  cost  per  hour  for  food. 

The  food  and  water  used  by  this  pair  of  mules  and  a  pair  of 
horses  used  on  the  station  farm  was  noted  for  two  weeks  during 
the  spring  of  1899.  Each  pair  averaged  about  2130  lbs.  weight. 
They  were  at  moderate  work  except  on  Sundays  and  one  or  two 
rainy  days.  The  horses  had  an  average  of  30.6  lbs.  ear  corn,  and 
31.6  lbs.  of  Kafir  stover,  and  drank  107  lbs.  water  per  day.  The 
mules  had  23.4  lbs.  ear  corn,  40.5  lbs.  stover  and  drank  107  lbs. 
water  per  day.  The  mules  did  about  one-third  more  work  than  the 
horses,  ate  less  corn,  more  stover  and  drank  more  water.  Not  all 
the  stover  was  eaten  by  either  pair.  There  were  marked  variations 
in  the  quantity  of  water  drank.  One  mule  averaged  nine  pounds 
daily  more  than  the  other;  one  horse  five  pounds.  Temperature 
much  affected  the  quantity  drank.  Each  of  the  horses  and  one 
mule  drank  100  lbs.  or  more  of  water  in  one  day.  When  idle  the 
quantity  fell  as  low  as  18  to  20  lbs.  per  day  in  three  cases. 

In  a  time  of  hot  weather  in  August,  1898,  the  water  fed  to  the 
pair  of  mules  was  weighed  for  eight  days.  They  were  idle  two  of 
these  days,  reducing  the  average  working  time  to  less  than  seven 
hours  per  day.  They  drank  an  average  of  nearly  113  lbs.  each  of 
water  daily.  One  day  the  pair  drank  350  lbs.;  another  307  lbs. 
In  three  of  the  five  days  they  averaged  less  than  100  lbs.  water  each. 
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SHEEP   FEEDING. 

Sixteen  grade  Shropshire  wether  Iambs  were  fed  Kafir  heads, 
with  prairie  grass  hay  and  corn  stover  for  13  weeks  in  winter  of 
1898.  They  kept  in  good  condition  bnt  made  small  gains — ^295 
pounds  or  a  trifle  over  one-fifth  of  a  pound  per  day.  They  ate  1624 
lbs.;  Kafir  heads.  A  wether  lamb  made  gain  of  13  lbs.,  in  four 
weeks,  or  .46  lb.,  per  day.  A  Shropshire  ram  lamb  gained  17  lbs., 
in  same  time  or  .6  lb.,  per  day.  They  ate  two  pounds  Kafir  meal 
each  day,  with  "crab  grass"  hay. 

The  wether  lamb  and  three  rather  inferior  yearling  wethers 
which  had  been  used  in  digestion  experiments,  made  gain  of  86.5 
lbs.,  in  52  days  or  .41  lb.  per  day  each.  They  ate  504  lbs.,  Kafir 
grain,  using  5.82  lbs.,  for  each  pound  gain. 


WEIGHT  OP  LAMBS. 


The  table  gives  weights  of  lambs  at  ages  specified.  They  were 
dropped  from  March  16  to  April  30, 1899.  The  weights  of  two  pairs 
of  twins  and  of  two  single  lambs  are  given.  They  are  pure  bred 
or  high  grade  Shropshire. 


Age 

No. 
Lbs. 

Age 

No.   i 
Lbs.   1 

Age 

No. 
Lbs 

Age 

No. 
Lbs. 

Birth 

10 
14 
18 
22 
27 
82 
85 
40 
43 
49 
55 
59 
65 
67 
70 

13 
17 
20 
25 
20 
82 
88 
41 
43 
48 
51 
54 
60 
72 

Birth 
7 
14 
21 
20 
36 
43 
50 
57 
64 
71 

7 
11 
15 
19 
25 
31 
38 
33 
37 
42 
45 

7 
11 
18 
17 
20 
22 
25 
28 
31 
33 
37 

Birth 
7 
15 
28 
80 
87 
44 
51 
58 
65 

9 
14 
19 
24 
80 
35 
40 
42 
49 
58 

Birth 
7 
14 
22 
29 
86 
43 
50 
57 
04 

9 

7 

14 

21 

28 

13 
20 
22 
25 

85 

42 

49  

80 
40 
45 

56 

03 

70..  r 

77 

49 
58 

84 



91  

98 
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WHEAT  CULTURE  EXPERIMENTS— 1898-9. 


G.  E.  Morrow  and  J.  H.  Bone. 

The  tests  were  made,  as  in  previous  years,  on  the  medium  up- 
land prairie  soil  of  the  station  farm — the  same  tracts  being  used  as 
in  1897-8.  The  land  on  which  the  variety  tests  were  conducted  had 
been  manured  in  the  winter  of  1895,  and  had  the  roots  and  stubble 
of  a  crop  of  cowpeas  plowed  under  in  September  1898.  Except 
where  otherwise  stated  the  other  experiment  plats  had  been 
manured  in  summer  of  1898  at  rate  of  about  16  tons  coarse  stable 
manure  per  acre. 

Varieties.  Thirteen  varieties,  with  one  or  two  exceptions  grown 
on  the  farm  for  the  last  four  years  were  used  in  the  variety  test, 
having  been  selected  from  a  much  larger  list  as  being  most  promis- 
ing. The  seed  used  was  that  of  the  crop  of  1898  and  was  of  light 
weight.  All  the  plats  were  sown  at  rate  of  five  pecks  per  acre, 
Sept,  19  or  Sept.  21,  except  Turkey  which  was  sown  Sept.  29.  The 
land  was  plowed  Sept.  10  after  a  crop  of  cowpeas,  following  wheat 
had  been  removed.  The  seeding  was  done  with  a  press  drill,  rows 
six  inches  apart.  The  wheat  came  up  well  in  six  days.  The  first 
heads  appeared  from  May  7  to  11.  The  wheat  w^as  cut  June  12 — 
except  Turkey.    The  wheat  was  thrashed  June  22. 

Three  plats  each  of  Fulcaster  and  Red  Russian  were  sown  as 
check  plats.  There  was  a  difference  of  four  bushels  in  yields  of 
these  plats,  the  average  yield  of  the  three  of  Fulcaster  was  25.8 
bu.,  the  Red  Russian,  23.3  bu.  These  averages  are  taken  for  these 
two  varieties. 

The  average  yield  of  the  13  varieties  was  22.6  bu.  Only  the 
Turkey  yielded  less  than  20  bu.  per  acre.  The  five  varieties  giving 
largest  yields  were:  German  Emperor,  Fulcaster,  Sibley's  New 
Golden,  Red  Russian  and  Early  Ripe.  The  average  weight  per 
bushel  was  about  59  lb.,  varying  from  58  lb.  to  60  lb.  The  straw 
varied  in  height  from  38  to  43  inches,  and  as  cut,  from  1870  to 
3333  lb.  per  acre.    All  varieties  stood  up  well. 

The  yields  of  the  different  varieties,  yields  of  straw  per  acre, 
also  the  average  yields  for  last  four  years  for  the  varieties  tested 
during  this  time  are  given  in  table. 


Digitized  by  VjOOQIC 


34                         Wheat  Culture  Experinienta,  1898-9.^ 

YiAiHs                                                              Bo.  Grain  Lbe.  Straw  Ba.  Grain 

''^*°*  1899.  1899  1896-1899 

German  Emperor 27.9  3,333  28.6 

Sibley's  New  Golden 27 . 2  2,332  30 . 7 

Fulcaster 25.8  2,339  27.7 

Early  Ripe 23.8  2,365  26.9 

Red  Russian 23.3  2,416  27.3 

New  Red  Wonder 23.1  1,969             

Nigger 22.9  2,365  29.8 

Fultz 22.9  2,035  26.6 

Mo.  Blue  Stem 21.1  2,100  30.3 

Early  Red  Clawson 21.1  1,870  29.1 

Pickaway 20.3  2^079  28.4 

Big  English 20.  2,101  28.8 

Turkey 14.7  1,738             


Average 22.8  2,334  28.5 

The  best  yielding  varieties  for  the  last  four  years  are:  Sibley's 
New  Golden,  30.7  bu.;  Mo.  Blue  Stem,  30.3  bu.;  Nigger,  29.8  bu.; 
Early  Red  Clawson,  29.1  bu.;  Big  English,  28.8  bu.;  German 
Emperor,  28.6  bu.  Fultz  and  Early  Ripe  are  the  only  ones  in  the 
list  with  an  average  yield  of  less  than  27  bu. 

The  variety  called  Turkey  or  Red  Turkey  has  been  highly 
praised  but  the  results  were  not  satisfactory.  In  addition  to  the 
plat  in  the  variety  test  two  other  plats  were  sown  on  one  of  the 
rotation  plats,  sown  Oct.  1.  One  w^as  sown  with  seed  obtained  in 
the  vicinity;  one  with  seed  from  the  U.  S.  Department  of  Agri- 
culture. The  latter  gave  yield  of  20.5  bu.,  the  other  only  13  bu.,  a 
ditierence  hard  to  be  accounted  for. 

TIME,  QUANTITY  AND   METHOD   IN  SOWING. 

The  series  of  experiments  tried  in  former  years  was  repeated. 
Thirty-two  plats  were  sown  with  Red  Russian  wheat  at  intervals 
between  Sept.  1  to  Nov.  15;  the  quantity  of  seed  varying  from  three 
to  eight  pecks  per  acre,  some  of  the  plats  being  rolled  before  sowing 
in  addition  to  being  harrowed. 

The  superiority  of  early  sowing  was  shown  in  an  unusual  de- 
gree. In  some  years  good  crops  have  been  obtained  from  sowing 
late  in  November  but  late  sowing  in  fall  of  1898  was  invariably 
unsatisfactory.  No  marked  differences  were  found  from  sowing  at 
four  dates  in  September,  and  fair  yields  were  secured  from  sowing 
Oct.  5.  With  one  exception  no  plat  sown  after  this  date  gave  yield 
of  more  than  12.5  bu.  and  most  were  much  below  this. 

The  marked  decrease  in  yield  and  in  quality  of  the  wheat  frpm 
later  sowing  is  shown  in  following  summary:  Twelve  plats  sown 
in  September  gave  average  yield  of  28.7  bu.,  with  average  weight 
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of  58.5  lb.  per  bu.  Eight  plats  sown  Oct.  5  and  Oct.  15  gave  aver- 
age yield  of  21.5  bu.,  with  average  of  about  55  lb.  per  bu.  Twelve 
plats  sown  in  November  gave  average  yield  of  5.4  bu.,  with  average 
of  about  45  lb.  per  bu. 

As  a  whole  rolling  somewhat  increased  the  yields  but  not  in 
any  marked  degree. 

The  largest  yield  was  from  plat  sown  with  five  pecks  per  acre. 
In  no  cases  did  the  yields  from  sowing  three  or  four  pecks  equal 
those  from  sowing  five  or  six  pecks.  In  the  later  sowings  eight 
pecks  gave  largest  yields,  as  might  be  anticipated  as  the  late  sown 
wheat  does  not  stool  so  readily. 

Pour  plats  were  sown  with  Fulcaster  wheat,  the  seed  varying 
as  follows:  One  plat  seed  of  full  weight  from  exceptionally  good 
crop  of  1897;  the  others  with  seed  from  crop  of  1898,  one  plat  being 
sown  with  the  largest  kernels;  one  with  second  grade  kernels  and 
one  with  the  wheat  as  it  came  from  the  thrasher.  There  was  little 
difference  in  the  yields;  that  from  the  seed  of  1897  crop  being 
slightly  smallest.  The  second  grade  kernels  gave  same  yield  as 
the  first  grade. 

TIME  AND  METHOD  OF  PLOWING — MANURE  AND  NO  MANURE. 

Six  plats,  wheat  stubble  were  plowed  July  29;  two  each  at 
following  depths:  4  in.,  8  in.,  8  in.,  and  subsoiled  to  15  in.  Three 
were  manured  with  stable  manure;  three  left  unmanured.  Plow- 
ing 4  in.  deep  gave  somewhat  smaller  yields  than  deeper  plowing. 
No  gain  came  from  subsoiling  over  plowing  8  in.  In  each  case 
manuring  greatly  increased  the  yields.  Two  plats  were  plowed  8 
in.  deep  Sept.  3,  one  manured,  one  not.  The  yields  were  noticeably 
smaller  than  from  earlier  plowing,  the  two  yielding  an  average  of 
16.8  bu.,  while  the  two  plowed  at  same  depth  in  July  gave  average 
yield  of  23.1  bu. 

The  four  manured  plats  gave  average  yields  of  27.5  bu.,  the 
unmanured  14.5  bu. 

An  equally  striking  illustration  of  the  value  of  manuring  was 
shown  in  the  case  of  yields  on  two  half-acre  plats  devoted  to  con- 
tinuous culture  with  wheat.  Wheat  has  been  grown  on  both  plats 
for  seven  years.  In  fall  of  1898  one  half  acre  was  manured  with 
about  15  tons  per  acre.  All  other  treatment  was  as  nearly  the 
same  as  was  practicable.  The  manured  plat  gave  yield  at  rate  of 
30.6  bu.,  the  unmanured  12  bu.  per  acre.  Manuring  here  increased 
the  yield  two  and  one-half  times. 

Two  plats  lying  side  by  side  were  manured,  one  with  stable 
manure,  the  other  by  turning  under  the  stubble  and  roots  of  a 
moderate  crop  of  cowpeas.    The  former  gave  23.2  bu.,  the  latter 
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16.3  bu.  per  acre.  The  yields  in  both  cases  were  unexpectedly 
small  but  the  gain  from  stable  manure  was  marked. 

Fifty-eight  plats,  including  a  number  purposely  sown  to  illus- 
trate loss  from  late  plowing  or  other  undesirable  practices,  and 
excluding  only  the  late  sown  plats,  gave  an  average  yield  of  22.67 
bu.  per  acre.  This  is  about  ten  bu.  above  the  average  yield  of 
wheat  in  the  United  States  in  a  series  of  years. 

All  experience  at  this  station  emphasises  the  importance  of 
increasing  the  supply  of  decaying  vegetable  matter  in  our  upland 
prairie  soils.  It  is  believed  the  gain  comes  more  from  improving 
the  physicial  condition  of  the  soil  and  its  relations  to  moisture  than 
from  the  addition  of  direct  plant  food  in  the  manure. 

The  results  of  this  year's  trials  confirm  the  conclusions  that, 
with  reasonable-  management,  wheat  culture  is  profitable  on  Okla- 
homa prairie  soils;  that  no  one  variety  has  been  found  greatly 
superior  to  all  others;  that  five  pecks  per  acre  is  a  safe  quantity  to 
sow  per  acre  and  that  sowing  in  September  is  safer  than  at  any 
later  time,  aside  from  the  valuable  pasturage  secured  from  early 
sown  wheat. 
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DESTRUCTION  OF  INSECTS. 


A  part  of  the  duties  of  the  station  entomologist  is  to  answer 
inquiries  in  regard  to  the  name,  nature  and  methods  of  destroying 
injurious  species  of  insects.  It  is  a  part  of  his  business  to  keep 
posted  on  the  various  methods  that  are  being  tried  for  the  destruc- 
tion of  insects  and  at  the  same  time  make  original  investigations. 
The  station  is  ready  at  all  times  to  furnish  information  on  the 
latest  and  most  practical  methods  of  insect  destruction.  It  is  often 
the  case,  however,  that  from  the  nature  of  the  insect,  it  is  im- 
possible to  recommend  any  method  whereby  an  insect  may  be 
destroyed  and  at  the  same  time  preserve  the  substance  on  which 
it  feeds;  the  grain  louse  for  example. 

The  station  has  no  mysterious  means  to  be  eniployed  against 
insect  ravages  and  it  is  often  the  case  that  the  best  thing  that  can 
be  done  is  to  turn  to  some  common  means  that  nearly  everyone 
has  at  hand  or  may  have  at  a  minimum  of  expense  and  trouble. 
It  is  advisable  to  read  catalogs  of  insecticides  and  spraying 
apparatus  which  if  intelligently  used  often  save  many  times  their 
cost.  It  often  happens  that  an  insect  appears  without  any  previous 
warning  and  although  a  man  might  be  disposed  to  purchase  in- 
secticides and  apparatus,  before  he  could  get  such  things  half  way 
home  his  crop  might  be  devoured  and  he  would  have  to  wait  for 
another  crop  and  another  horde  of  insects  before  his  apparatus 
would  yield  any  returns. 

The  old  saying  that  procrastination  is  the  thief  of  time  was 
never  more  applicable  than  in  the  destruction  of  injurious  insects. 
A  single  instance  will  illustrate.  A  grape  grower  in  the  territory 
discovered  the  rose  chafer  coming  from  a  grass  field  onto  one  corner 
of  his  vineyard.  They  came  in  numbers  suflflcient  to  have  done 
considerable  damage.  He  immediately  had  them  picked  off  the 
vines  by  hand  twice  a  day  for  several  days  or  as  long  as  they  con- 
tinued to  come  and  thereby  saved  his  vines  with  but  little  damage. 
This  shows  that  one  should  exercise  vigilance  and  watch  over  w-hat 
he  is  trying  to  grow. 

Fowls  of  all  kinds  destroy  many  insects.  We  have  in  the 
territory  a  thick,  heavy  beetle  commonly  called  June  bug  or  peach 
eater.  In  regions  where  figs  are  grown  it  is  called  the  fig  eater. 
It  is  on  hand  when  the  Alexander  and  other  early  peaches  are 
ripening  and  attacks  the  best  specimens  sometimes  eating  e very- 
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thing  but  the  stone  which  it  leaves  hanging  on  the  tree.  Poisoning 
it  is  put  of  the  question.  Hand  picking  would  be  tedious.  Putting 
a  paper  sack  over  each  peach  would  be  too  expensive.  One  farmer 
in  the  territory  noticed  that  the  beetle  is  dull  and  siupid  in  the 
very  early  morning.  •  He  trained  his  flock  of  turkeys  to  follow  him  to 
the  trees  in  the  early  morning  'where  he  with  a  pole  would  jar  the 
beetles  ofif  the  trees  and  they  would  pick  them  up.  They  soon  even 
learned  to  do  their  own  shaking  and  picking  so  that  the  farmer 
could  take  his  morning  nap  while  the  good  work  was  going 
merrily  on. 

One  of  the  best  animal  friends  the  Oklahoma  farmer  has  is 
the  little  horned  toad.  He  thrives,  like  the  insects  on  which  he 
feeds,  in  dry  weather  when  the  crops  are  almost  at  a  standstill. 
An  investigation  showed  that  the  stomach  of  one  specimen  con- 
tained 235  chinch  bugs  besides  several  caterpillars  .and  other 
insects. 

There  are  often  sent  to  the  station  eggs  closely  stuck  together 
into  a  mass  about  five-eighths  of  an  inch  long  and  half  as  high  of 
a  grayish  color..  These  are  the  egg  masses  of  the  "praying  mantis" 
or  "devil's  rear  horse,"  an  insect  that  has  an  ugly  appearance  and 
should  be  let  alone  as  the  only  prayer  it  offers  is  for  more  insects 
such  as  plant  lice  to  devour.  The  egg  masses  are  often  found  on  ' 
the  branches  and  twigs  of  fruit  trees  and  too  often,  through 
ignorance  of  their  nature,  destroyed. 

The  station  often  receives  specimens  of  brown  scale-like  objects 
arraJiged  on  a  twig  in  one  or  two  rows  close  together  and  so  that 
one  overlaps  the  next  about  half  way.  They  somewhat  resemble 
broad  flax  seeds.  They  are  the  eggs  of  the  common  katydid  and 
will  do  but  little  harm.  They  are  often  suspected  to  be  the  San 
Jose  Scale  but  each  one  is  about  twenty  times  as  large  as  a  scale 
of  this  kind.  E.  E.  BOGUE. 
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DISEASE  AMONG  HORSES. 


In  the  early  part  of  September,  1898,  numerous  inquiries 
n*?.ched  the  Experiment  Station  regarding  a  very  fatal  disease 
among  the  horses  in  Kingfisher,  Garfield  and  Grant  counties.  Soon 
after  the  first  inquiries  were  received,  the  disease  assumed  the  form 
of  an  epidemic  extending  to  a  considerable  portion  of  the  counties 
named  and  to  a  less  extent  into  Woods,  Kay  and  Blaine  counties. 

The  first  appearance  of  the  disease  was  reported  from  Sheridan 
in  the  eastern  part  of  Kingfisher  county.  The  first  deaths  occurred 
about  September  1,  and  for  a  time  the  disease  in  Kingfisher  county 
appeared  to  be  confined  to  this  locality  and  on  bottom  pastures, 
but  by  September  10th  animals  were  dying  on  upland  pastures 
over  a  considerable  area  of  country.  There  is  in  the  section  of 
country  where  the  disease  was  most  prevalent  very  little  low  land 
OP  timber,  the  greater  portion  of  the  country  being  a  high,  level 
prairie  with  very  little  low  land  along  the  streams. 

Two  visits  were  made  to  this  part  of  Oklahoma  in  September. 
The  first  locality  visited  was  Sheridan  where  the  disease  was  first 
reported  and  it  was  found  to  be  present  over  that  portion  of  the 
county  between  Sheridan  and .  Hennessey,  a  large  number  of 
farmers  having  lost  stock  or  had  sick  animals  at  the  time. 

It  was  a  very  noticeable  fact  from  the  beginning  of  my  in- 
quiries that  the  disease  was  confined  to  farm  animals.  On  making 
inquiries  among  the  liverymen  and  other  stock  owners  of  Hennes- 
sey, Enid  and  Waukomis,  I  found  they  had  not  lost  any  horses 
from  the  disease,  although  their  feed,  and  hay  especially,  was  pur- 
chased from  the  surrounding  country.  This  led  to  a  close  examin- 
ation of  the  pastures  where  the  disease  was  most  prevalent.  The 
principal  grass  of  a  large  part  of  western  Oklahoma  is  Grama 
grass  {Bouteloua  oligostachya)  which  makes  a  valuable  pasture. 
In  a  large  number  of  pastures  examined  the  seed  of  the  grass  was 
largely  replaced  by  smut  (Ustilago  houtelouae).  It  was  so  abundant 
that  after  a  light  rain  the  grass  would  be  colored  black  with  the 
smut.  This  smut  was  present  in  large  quantities  in  all  pastures 
examined  where  the  Grama  grass  was  found.  It  was  also  noticed 
that  in  pastures  closely  grazed  there  was  no  disease  as  the  grass 
did  not  mature  seed.  As  the  Grama  grass  was  replaced  by  other 
grasses  in  the  northern  part  of  Garfield  county  the  disease  dis- 
appeared, but  from  all  information  the  disease  was  prevalent  in 
the  southern  part  of  Grant  county. 


Digitized  by  VjOOQIC 


40  Disease  Among  Horses. 

No  other  cause  could  be  assigned  for  the  disease  except  the 
excessive  quantity  of  smut  found  on  the  grass  as  no  losses  occurred 
where  the  smut  was  not  found  or  among  horses  that  were  not 
pastured.  There  is  a  small  amount  of  smut  present  every  season, 
but  when  it  exists  in  such  quantities  as  found  last  season,  stock 
should  not  be  allowed  to  graze  on  the  pastures  until  they  have  been 
mow*ed  and  the  grass  tops  destroyed,  or  until  late  in  the  season 
after  heavy  rains  have  washed  out  the  smut. 

Where  opportunity  offered,  treatment  was  tried  using  large 
doses  of  potassium  bromide  and  chloral,  using  atropine  when  in- 
dicated and  applying  cold  p^cks  to  the  head.  This  treatment  was 
successful  in  many  cases,  but  usually  the  disease  assumed  a  very 
acute  form  giving  little  opportunity  for  treatment. 

In  many  cases  the  animal  would  not  live  longer  than  six  to 
twelve  hours  after  the  first  symptoms,  but  animals  were  seen  that 
had  been  sick  from  three  to  six  days. 

Partial  paralysis  of  some  parts  of  the  body  was  usually  notice- 
able; seen  most  frequently  in  the  hind  limbs  and  where  the  disease 
continued  for  several  days  this  would  become  so  complete  that  the 
animal  would  be  unable  to  rise.  Only  ore  sick  animal  was  see  i 
that  was  violent  and  very  few  cases  were  reported.  The  most  com- 
mon course  of  the  symptoms  was  a  staggering  gait  at  first;  the 
animal  if  left  alone  would  walk  in  a  circle  or  would  stand  with 
head  drooped  or  pushed  against  the  wall  of  the  stall  or  manger. 
When  unable  to  stand  longer,  they  remained  lying  quietly  allowing 
the  head  or  feet  to  remain  in  any  position  in  which  they  were 
placed.  In  one  violent  case  seen,  the  animal  was  unable  to  stand 
and  spasms  followed  every  few  minutes  lasting  for  a  few  seconds. 
This  continued  for  about  an  hour  when  the  animal  died.  In  an 
adjoining  stall  was  another  sick  animal  lying  perfectly  quietly, 
apparently  sleeping  most  of  the  time  and  would  allow  the  head  or 
feet  to  remain  in  any  position.  Breathing  was  very  slow  and 
stertorious. 

Three  postmortem  examinations  were  made.  The  internal 
organs  of  all  were  fully  examined  but  no  variation  from  normal 
noticed.  The  only  changes  found  were  in  the  brain  and  medulla. 
In  two  cases  examined,  the  base  and  coverings  of  the  brain  were 
congested  and  a  small  quantity  of  bloody  serum  surrounded  the 
brain.  In  the  third  postmortem,  the  membranes  of  the  brain  were 
congested  with  a  small  amount  of  serum  present  around  the  brain 
and  the  medulla. 

The  symptoms  and  postmortem  examinations  alK  indicate  that 
the  disease  was  inflammation  of  the  brain  and  it»  covering,  or 
cerebrospinal  meningitis.  L.  L.  LEWIS. 
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CLIMATIC  CONDITIONS  OF  OKLAHOMA. 


The  class  of  farming  to  be  selected  in  different  portions  of  Okla- 
homa depends  more  on  the  annual  rainfall  and  its  distribution  than 
on  soil  or  other  conditions,  unless  market  facilities  be  an  exception. 
There  is  poor  soil  in  the  territory  but  the  great  mass  of  the  soil  of 
Oklahoma  is  at  least  fairly  fertile,  given  a  sufficient  supply  of 
moisture.  Hot  winds  sometimes  cause  much  loss  to  crops,  but  these 
would  be  much  less  severe  if  the  soil  had  abundance  of  water. 
Bottom  or  irrigated  lands  suffer  relatively  little  from  such  winds. 

The  meteorological  conditions  have  been  studied  long  enough 
to  make  it  safe  to  form  some  general  conclusions,  although  there 
are  considerable  differences  in  the  rainfall  between  series  of  years 
as  well  as  between  different  years  in  any  series.  The  distribution 
of  the  rainfall  through  the  year  is  almost  as  important  as  is  the 
total  for  the  year. 

Under  the  direction  of  army  officers,  the  rainfall  and  tempera- 
ture records  have  been  kept  at  several  forts  in  Oklahoma  and  the 
Indian  Territory  for  a  period  longer  than  that  since  the  opening  of 
Oklahoma  to  settlement.  Since  1890  the  U.  S.  Weather  Bureau 
has  had  a  central  observing  point  at  Oklahoma  City,  to  which 
reports  are  made  from  a  considerable  number  of  points  by  volun- 
tary observers.  The  records  at  the  experiment  station  are  not  com- 
plete prior  to  May,  1895. 

As  in  the  states  north  and  s(ftith  of  Oklahoma,  the  rule  is  that 
the  rainfall  decreases  from  east  to  west  and  with  increased  eleva- 
tion. The  evidence  is  conclusive  that  eastern  Oklahoma  has  suffici- 
ent rainfall  so  distributed  throughout  the  year  to  make  the  cultiva- 
tion of  most  ordinary  farm  crops  reasonably  safe,  except  on  high, 
sloping  uplands.  It  is  equally  well  settled  that  western  Oklahoma 
is  best  adapted  for  grazing  purposes,  that  the  soil  there  had  best 
be  left  in  the  natural  grass  crop,  unless  irrigation  is  practicable,  or 
in  case  of  some  creek  or  river  bottom  land. 

There  is  a  middle  section,  the  boundary  lipes  of  which  cannot 
be  exactly  stated,  the  fitness  or  unfitness  of  which  for  farm  crops 
cannot  be  stated  with  equal  positiveness.  In  this  section  there  is 
most  danger  of  settlers  making  costly  mistakes.  The  experience  of 
farmers  in  Texas,  Kansas,  Nebraska  and  the  Dakotas  may  be 
studied  with  profit.  There  is  no  good  reason  for  expecting  any 
marked  variation  in  the  average  rainfall  in  regions  with  same  longi- 
tude and  elevation  north  or  south  of  Oklahoma. 
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Of  cultivated  grain  crops  Kafir  and  sorghum  are  safer  for  up- 
lands in  the  eastern  part  of  the  territory  and  for  all  lands  not 
irrigated  west  of  98  deg.  Wheat  will  do  well  with  much  less  rain 
than  is  necessary  for  corn,  as  it  does  not  continue  its  growth 
through  the  extremely  hot  weather.  Cotton  is  quite  as  subject  to 
injury  from  excessive  rains  or  wet  weather  as  from  moderate 
drouth.  Alfalfa  is  a  safer  crop  than  any  of  the  true  clovers  or  the 
grasses  usually  cultivated  further  north  and  east.  Bermuda  grass 
thrives  well  in  the  eastern  half  of  the  territory,  at  least.  Bromus 
inermis  and  the  so  called  English  blue  grass  give  promise  of  fair 
success.  Orchard  grass  seems  to  offer  better  promise  than  timothy, 
redtop,  blue  grass,  etc.  The  millets  do  well  generally.  Cowpeas, 
soy  beans,  pea  nuts,  sw^eet  potatoe,  melons  and  turnips  often  pro- 
duce large  crops  with  comparatively  little  cultivation. 

Fruit  trees  make  a  phenomenally  rapid  growth  in  eastern 
Oklahoma.  The  indications  are  that  much  of  Oklahoma  will  prove 
to  be  well  adapted  for  growth  of  apples,  peaches,  plums,  grapes, 
blackberries  and  reasonably  well  suited  for  strawberry  culture. 

METEOROLOGICAL  TABLES. 

Tables  giving  summaries  as  to  temperature  and  rainfall  at  this 
station  so  far  as  the  records  are  complete  and  at  several  points  in 
the  territory  for  a  considerable  number  of  years  are  given.  The 
latter  were  prepared  by  J.  I.  Widmeyer,  Section  Director  at  Okla- 
homa City  for  the  Climate  and  Crop  Service  of  the  U.  S.  Weather 
Bureau.    In  some  cases  the  records  are  not  complete. 

Temperature.  The  mean  annual  temperature  for  the  southern 
part  of  the  territory  is  about  59  deg.  F.  A  record  of  100  deg.  or 
more  may  be  expected  in  most  parts  of  the  territory  at  some  time 
every  year — from  June  to  September.  In  1898  the  hottest  days  were 
in  the  early  part  of  October.  Zero  or  a  little  below  is  indicated  al- 
most every  winter  in  the  northern  part  of  the  territory.  The  coldest 
weather  recorded  was  that  of  February  11-12,  1899,  at  which  time 
the  thermometer  showed  from  — 15  to  — ^25  deg.;  at  this  Station  — 17 
deg.  The  relatively  low  humidity  makes  the  high  temperature  less 
oppressive. 

Rainfall,  The  average  annual  rainfall  east  of  97  deg.  30  min. 
IJong.  is  probably  fully  31  inches  for  Oklahoma  proper.  In  the 
Indian  Territory  it.  is  much  greater.  The  average  west  of  this 
parallel  is  less  than  30  inches;  probably  not  more  than  28  inches. 

Especially  in  the  summer  there  are  occasional  excessively 
heavy  rains  which  make  a  good  showing  in  total  for  year  but  are 
much  less  desirable  than  more  frequent  moderate  rains.  The 
heaviest  rainfall  is  usually  in  May,  June  and  July;  often  good  rains 
in  March  and  April.    The  lightest  rainfalls  are  in  the  winter  months. 
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or  from  October  to  February  inclusive,  except  that  December 
nsuall J  has  more  rain  than  either  of  the  other  months  in  this  period. 

There  are  great  variations  in  the  rainfall  of  different  years. 
The  years  1892  and  1898  had  heaviest  rainfall  since  the  opening  of 
the  territory.  The  years  1894  and  1896  had  less  than  the  usual  rain- 
fall. The  rainfall  at  this  station  in  1898  was  about  11  inches  more 
than  in  1897;  at  Oklahoma  City  over  seven  inches  less,  at  Fort  8ill 
11  less;  at  Mangum  8.5  less. 

Winds.  The  prevailing  winds  are  from  the  south.  In  1898  the 
average  velocity  at  Oklahoma  City  was  10.6  miles  per  hour; 
greatest  velocity  in  March  and  least  in  August. 

Frosts.  In  1897  the  last  "killing  frost"  reported  varied  from 
March  23  to  April  16;  in  1898,  from  April  6  to  April  14,  except  at 
Ft.  Reno  where  frost  was  reported  May  2.  The  first  fall  "killing 
frost"  in  1897  occurred  from  Oct.  29  to  Nov.  2;  in  1898  from  Oct. 
16  to  Oct.  22,  except  at  Waukomis  where  frost  was  not  reported 
until  Oct.  28. 


MONTHLY  AND  ANNUAL  MEAN  TEMPERATURES. 


OKLAHOMA  CITlf. 


Year. 

Jan.j  Feb. 

|Ma.r. 

Apr.|  May  1  June 

July 

Aug. 

Sept.,  Oct. 

Nov. 

Dec.  1  Annual. 

isn 

87.8 

88.2 

43.6 

60.8 

64.4  1  74.3 

76.2 

76.8 

72.4 

60.8 

47.0 

44.4 

681 

1882 

33.0 

44.2 

44.6 

69.2 

6S.2 

75.1 

79.0 

'77.0 

72.4 

62.0 

48.0 

85.6 

58.0 

1888 

37.6 

36.8 

60.2 

62.4 

65.4 

76.2 

81.2 

75.2 

74.4 

61.7 

45.4 

43.7 

69.1 

1884 

86.8 

34.8 

62.6 

68.9 

68.2 

75.4 

79.4 

78.4 

74.4 

64.0 

49.8 

41.6 

59.9 

1886 

33.2 

28.6 

50.0 

63.1 

69.3 

76.8 

78.8 

79.1 

76.1 

55.7 

46.0 

18.4 

67.9 

1886 

88.4 

48.4 

46.4 

66.1 

73.3 

76.2 

80.7 

83.2 

71.9 

59.2 

46.6 

46.0 

61.0 

1887 

84.8 

42.1 

60.4 

59.6 

66.8 

75.4 

80.8 

78.4 

75.2 

66.0 

48.6 

35.6 

69.4 

1886 

40.4 

44.1 

48.4 

67.8 

68.2 

76.8 

78.3 

78.2 

74.1 

60.1 

46.0 

35.1 

69.0 

Average 

86.6 

39.1 

48.4 

61.6 

67.6 

75.8 

79.2 

78.3     73.9  1  61.2 

47.0 

39.9 

69.0 

STILLWATER,  OKLAHOMA. 

Tear. 

Jan. 

Feb. 

Mar. 

Apr. 

[May 

June 

July 

AMg. 

Sept.,  Oct. 

Nov. 

Dec. 

[Annual. 

1886 

1896 

1887 

1888 

5t3.7 
37.9 

43.7 
41.4 
43.6 

46'.3 
61.0 
49.8 

wis 

68.0 
68.8 

69.0 
73.9 
66.4 
64.6 

77.0 
74.7 
76.7 
76.9 

78.4 
80.0 
81.1 
78.9 

79.7 
82.7 
T7.3 
'.7.8 

75.9  !  64.9 

72.0  59.2 

74.1  64.6 
74.5  1  60.2 

46.9 
4>.6 
47.0 
46.0 

38.0 
43.4 

:2.i 

36.0 

eo'j 

68.4 

DJi.6 

Averacre 

37.0 

42.9 

49.0 

S\9  1  f8.2  1  76.1 

79.6 

7.^.4  1  74.1      69.7 

464 

37.4 

69.2 
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TOTAL  MONTHLY  AND  ANNUAL  PRECIPITATION. 


OKIiAHOMA  CITT. 


Year. 

Jan. 

Pe(b. 

Mar. 

Apr.l  MayJJunel  Ju.y 

Au«r  jSept.,  Oc:. 

Nov. 

Etec. 

Annua.  . 

1891 

2.48 

0.44 

8.04 

4.30 

6.92  1  4.73 

6.17 

0.79     5  43  1  0.31 

1.17 

2.  5 

37.43 

1892 

0.98 

2.22 

3.17 

1.33 

11.90 

2.4S 

3.66 

.4  27       .  9     4.68 

1.01 

5.36 

42  29 

1893 

0.43 

0.69 

1.25 

8.12 

1.53 

1.60 

3.  0 

5.65     8.20  1  0.06 

126 

1.69 

208 

1894 

3.74 

1.11 

4.79 

2.82 

1.87 

3.71 

1.66 

1  93     1.65  }  1  84 

007 

1.61 

2  .72 

1895 

0.93 

0.07 

0.82 

0.41 

1.34 

3.11 

5.91 

4.44     2.93     2.93 

6.79 

3.  8 

32  49 

1896 

0.45 

0.14 

1.03 

1.02 

4.62 

3.?2 

1.  1 

l.Ki     2  14     1.9- 

2.41 

1.22 

2190 

1897 

1.10 

1.32 

4.7i 

5.87 

6.02 

2.r8 

1  90 

166     l.:2     0.1 

068 

0.70 

V8  47 

1898 

4.38 

2.37 

2.84 

0.95 

9.96 

1.75 

4.  6 

2.82  ]  1.72     2.08 

0.91  1  2.  4 

86.88 

Average 

l.SO 

1.04 

2.64 

2.48 

5.40  1  2.91  1  3.62 

2.98     2.46  1  1.83 

1.65  1  2.43 

81.18 

TULSA.    CREEK   NATION. 


Year. 


1890.. 
1891.. 
1892.. 


Jan.  I  Fel>.|Mar. 


3.54  I  0.2S 
2.35  I  1.25 
1.00  I  1.05 
0.50  I  0.73 


1.36 
1.64 
1.20 


1894.. 
1895.. 

1896 i  0.50 

W97 1  2.40 

1896 1  4.62 


I- 


Averagr    |  1.91 


1.2S 
l.Oi) 
0.00 
0.39 
0.U7 
2.85 


4.00 

0.80 

i  2.06 

I  4.45 

I  1.55 

3.00 

1.10 

I  1.30 

I  6.70 

I  5.71 


0.97 


8.07 


Apr.  I  MayJJunel  July 


0.96 
4.70 
5.16 
3.10 
7.61 
4.80 
3.06 
1.60 
5.60 
1.65 


3.28 
3.70 
5.00 
12.10 
7.65 
4.30 
3.20 
5.90 
0.80 
8.40 


-I- 


2.20 
0.85 
3.20 
6.26 
5.90 
1.60 
5.70 
4.10 
2.20 
5.64 


1^ 

2.80 
1.15 
3.15 
2.00 
0.35 
2.65 

10.30 
0.60 
3.72 
7.96 


8.82     6.43     3.76     3.47     2 


Aug. 


0.70 
4.80 
8.46 
1.20 
2.82 
0.00 
4.24 
1.71 


Sept.    Oc  .  I  Nov.  I  Dec.  I  Annual. 


3.86 
3.36 
0.66 
1.30 
2.20 
2.15 
1.93 
1.60 
0.00 
4.42 


2.05  I 
3.85  1 
0.55 
6.90 
1.00 
2.85  , 
1.60  I 
4.60  ! 
1.22  I 
4.03 


2.55  I  0.00 
1.76     1.10 
1.30     100 
1.00  I  4.03  1 
1.70  I  o.n  I 
O.'O  f  1  ?0  I 
5.80  :  7.90  . 
2.50  I  0.90  I 
1.29     1  08  I 
1.53     3.81  I 


26.28 
34.16 
24.80 
46.16 
34.12 
27.00 
44.57 
23.80 
»).22 
52.22 


2.12  i  2.76     2.00  |  2.12  !    34  36 


FORT  SILL,  OKLAHOMA. 


Year.       I  Jan.  I  Feb.  |  Mar. 


Apr.l 


MayJJune 

-I- 


July  Aug.  Sept.,  Oc.lNov.J  Dec.  I  Annua  . 


1889 1  2.71  I  0.87 

1890 1  1.73  I  0.46 

1821 1  3.80  I  0.12 


lKfi2. 
1««. 
1894. 
1895. 
1896. 
1897. 
1898. 


0.51  I  1.23 


2.95 
1.70 
0.56 
1.40 
1.50 
1.69 


1.17 
0.72 
0.64 
0.41 
0.39 
2.20 


1.63 
0.31 
2.06 
2.06 
1.36 
2.82 
0.20 
1.23 
2.62 
3.24 


1.90 
8.77 
4.99 
2.56 
0.37 
4.03 
0.43 
1.63 
0.80 
5.86 


3.62  I  4.25 
4.58     0.22 


3.66 
7.20 
3.50 
4.20 
2.92 
1.26 
8.07 


4.96 

2.60 

0.51 

1.04 

8.92  I 

1  38  I 

2.80 


Averaee      1.86  I  '^.Sl     1.81 


6.53  1  4.00 


1.81 
0.4< 
6.26 
1.52 
1.91 
1.91 
6.28 
1.21 
1.95 
2.20 


3.82 
3. no 
1.10 
4.06 
4.70 
2.47 
2.10 
1.66 
2  37 
4.60 


4.69 
2.17 
1.06 
8.67 
3.66 
8.46 
0.06 
0.81 
1.76 
2.07 


2.61 
4.17 
016 
6.69 
0.00 
1.09 
4.59 
1.66 
f  2.73 
1.66 


8.13  I  4.64  I  2  57  I  2.55  I  2  f8 


2.83  ;  2  60 


1.48 
4.06 
110 
0.35 
1.30 
0.00 
5.51 
1.83 
0.49 
100 


0.00 
0.63 
2  72 
2.98 
2.77 
0.65 
2.01 
2  75 
0  82 
2  43 


1  72  I  1.77 


29.29 

22.76 
34.32 
2«.19 
24.08 
^9.17 
:7.12 
26.89 
8  .86 


28.66 


Year. 


FORT  SUPPLY,  OKLAHOMA. 


I  Jan. 


Feb.|Mar.    Apr. |  May >June|  July 


Aug.  I  Sept..  Oci.lNov.i 

I 1- 


Dec. !  Annua . 


1886 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

Average 


0.38 
0.76 
0.00 
0.30 
0.90 
1.80 
2.67 
T 
0.02 
0.26 


0.74 
0.40 
0.00 
0.82 
0.10 
0.18 
0.60 
2.02 
0.62 
1.04 


1.48 
0.34 
0.00 
0.18 
2.11 
0.00 
2.89 
8.02 
0.20 
0.12 


8.60 
1.73 
1.64 
4.42 
1.33 
2.98 
0.28 
0.55 
0.25 
4.36 


0.71 


7.56  I 

0.06  I 

2.37  1 

2.72  f 

2.29  I 

2.21  I 
3.75  I 

4.48  r 

1.43  I 

6.22  I 

-I- 


5.44  I  4.17 

3.64  I  0.9S 

2.96  I  1.06 

0.84  I  1.18 


2.90 
2.37 

4.85 
0.65 
0.74 
1.31 


-I- 


2.17 
1.74 
8.12 
1.66 
1.60 
2.68 


0.62 
0.92 
2.98 
2.30 
3.46 
3.83 
0.90 
4.52 


8.41  1.00 
0.2)  1.82 
2.24  0.6) 
1.20  i  0.90 
2.02  .  4.99 
1.29  0.74 
1.62  2.8) 
1.16  I  1.86 


4.37  I  2.72  .  0  0) 
0.26  •  2.89  I  0.49 


0.65  I  1.03  i  2.P1  '  3.21  I  2.5?  |  2.62 


2.36  I  1.80  ;  1.42 


107 

3.19 

0.10 

000 

0.30 

0.P4 

0  3S 

0.-6 

1.35 

0.00 

1..'8 

0  03 

1.21 

1.31 

0.40 

1.80 

0.70 

0.60 

0.26 

.... 

0.73 


87.68 
10.81 
14.76 
15.60 
23.61 
18.2{ 
.0  48 
21.99 
12.  :6 


0  78 


18.57 
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STILLWATER,  OKLAHOMA. 


Jan. 

Feb. 

Mar.l  Apr. 

1  MaylJunel  Julyl  Aug  |Sept. 

Oc. 

Nov.l  Dec. 

Annua'. 

S8;: :: :: 

1897 

1898 

6!55 
0.81 
3.53 

6!i9 
1.51 
3.00 

i'.a 

3.51 
2.75 

....  1  2.27  1  6  03 
0  94     5  9JI7.2S 
6.30     4.7/  1  4.13 
0.58  1  8.56  1  4.72 

1           1 

3.6) 
5.86 
2.6Ji 
6.r6 

4.97  1  1.50 
1,04     2.54 
4.51     0.  1 
2.83  j  2.72 

l.:9   ;  4.*9 
2.<«  1  1  56 
0  97  1  0  8' 
4  19  1  0.68 

3.8  1     ..  .. 
0    5           .80 
0.87  1    31.52 
2    8       42.62 

Averasre 

l.Oi  1  l.n  1  2.49  j  2.61  1  5.38  1  5  80  i  4.61 

3.81  1  1.89 

2  41  '  1  98     1  96  i    34.18 

CLIFTON,  OKLAHOMA 

Sept. 

"OcTfNov. 

Year. 

Jan.]  Feb.  Mar.  1  Apr.I  May^Junel  July 

Auir 

Dec.  Annual. 

1J>94 

1895 

1896 

1?97 

1898 

3.35 
1.41 
0.77 
1.19 

4.17 

1.45 
0.27 
0.23 
1.25 
2.57 

3.12     4.78 
0.90     0.84 
0.95     0.69 
4.82     9.22 
4.36     1.26 

2.42     1.08 
0.67   10.32 
2.01  1  3.12 
3.61  r2.64 
10.64  r  2.96 
1    . 

108 
4.61 
198 
3.63 
2.-4 

0..?5  ;  1.81 
6  90     0.13 
1.96     2.51 
2.73  I  0.60 
2.82  ,  0.78 

1.1? 
2.77 
1.21 
1.26 
2.79 

0  6^ 
553 
3.31 
077 
0  9) 

1.23 
4.84 
0.71 
0.97 
2.76 

2>.29 
88.-9 
19.48 
32.6^ 

28.75 

Avera4?e 

2.18  1  l.U 

2.83     3.36 

3.87  1  4.03     2.80 

2.76  1  1.17 

1.83     2.20 

".20  1    30    7 

ARAPAHO.  OKLAHOMA. 

Year. 
—  ...    _    

Jan.l  Fpb.lMar.l  Apr.I  MayiJunel  Juyi  Aug 

Sept. 

Oc  .'Nov.'  I>ec.' Annua. 

1894 

1885 

1896 

1897 

1896 

0.78 
l.Ol 
1.51 
1.56 
0.94 

0.50 
2.09 
0.22 
0.46 
2.62 

0.88 
0.06 
0.86 
1.71 
1.79 

4.87 
1.35 
1.70 
4.22 
1.89 

2.01  I  4.82 
1.74  1  6  PO 
1.60  1  5.04 
8.80  1  2.86 
6.43  1  5.60 
1 

2.22  1  0  90     2.52 
5.'>8  1  5  46  1-  1.15 
4  77  1  1.26     2.36 
1.74  1  l.'^5  1  2  30 
9.82  1  122  -  1.97 

1.59 
2.84 
?.37 
0.99 
0.79 

T 

8  10 
0.66 
0.1«« 
0.98 

0.3S 
1.2i 
286 
'^.23 
2  03 

21.47 
8  .03 
25. '9 
.26.69 
?6.  4 

Average 

1.16  I  1.18 

1.06 

2.71 

4.12  i  4.84  j  4.73  1  2.0  |  2  03 

1.72 

0.98    1  ;6 

28  CO 

WI> 

rNVIEW.  OKLAHOMA. 

Year. 

Jan.'  Feb. 

I  Mar. 

Apr. 



!  MaylJunel  Ju'y 

AugjSept. 

"OcITNov. 

,1 

I>c.' Annual. 

18B8 

1894 

1895 

1896 

1897 

1898 

ilio 

1.19 
2.10 
1.53 
2.01 

2.19 
0.70 
1.02 
0.08 
0.81 
3.65 

0.98 
1.68 
0.02 
0.67 
2.29 
1.66 

1.82  1  2.24  1  3.73  1  2.90 
6.05  1  3.37  !  l.?5  1  ?.44 
0.P9  1  2.79  I  4.81  1  2.83 
0.99  1  0.71  1  3.71  !  6.14 
4.49     7.4?  1  2.^  1  1.64 
1.08    13.38  1  2.88  1  6.90 

7.31 
0.85 
5.71 
138 
1.08 
2.68 

1.44 
3.28 
0.8'? 
2  46 
2.2> 
1.13 

T 
133 
1.83 
196 
2.3? 
1.63 

1.45 
T 
3  17 
0.41 
003 
08 

l.<>0 
0  63 
157 
1.26 
042 
206 

?6.86 
2\98 
r6  19 
1  72 
2  .66 
'0  63 

Averagre 

1.65 

1.39 

1.20 

2..''6  '  4  P8  i  3.05  1  8.79 

3.14 

1.90 

1.52 

0  99     141 

27  32 

JE3F 

PERSON.  OKLi 

^HOMA. 

Year. 

Jan. 

Feb. 

Mar.!  Apr. 

•  May^unel  July 

Aug  |Sept. 

Oct.  1  Nov.  1  D<«. 'Annua'. 

1894 

1886 

1896 

1897 

18?8 

1.74 
0.98 
0.65 
O.yl 
2.32 

1.05 
0.49 
0.20 
1.02 
2.55 

0.22 
0.C5 
0.8B 
2.65 
1.43 

4.02 
0.62 
1.25 
5.80 
1.61 

2.15  1  0.61 
1.18  1  6.S6 
1.00  1  4.76 

4.93  rs.ie 

7.53  1  7.42 

1 

1.11 
4.17 
5f9 
1.15 
3.27 

2.16  1  2.2? 
3.27     0.34 
0.72  1  4.17 

5.48    i.-^e 

6.40  1  1.27 

f 

2.06 
0.7« 
6.^6 
0.72 
1.25 

o.O^ 
0  9^ 
0.38 
0.00 
0.65 

0.30 
1.35 
0.4S 
0  61 
2.84 

i:.R9 
21. 6J 
2^ni 
29.70 
38.54 

Avera^'e 

1.32  (  1.05  1  1.04 

2.66  1  3.86  1  4.^8  |  3.08 

3.61 
lOUA 

1.87 

2.13 

0.62 

1  09 

26.70 

MANGUM,  OKLAI 

^• 

N^ov.!  Dec.  Annual 

1           1 

Year. 

i  Jan.l  Feb. 'Mar. 

Apr.'  May  June 

1  July!  Au«  ISept. 

Oc  . 

0.08 
2.5' 
3.7'> 
1.87 
0.9? 
0.60 

1893 

1894 

1896 

1896 

1897 

^«^ 

0.26  1  0.81     0.55 
1.01  1  1.21     0.6> 
0.40  1  3.07  1  0.00 
1.67     0.90     0.10 
1.82     0.26  1  1.48 
1.36  1  3.38  ;  1.32 
f            1 

0.33 
2.P8 
0.fi9 
1.75 
2.72 
1.12 

1.55  I  1.34 
2.9{  1  2M 
1.14  111.54 
1.76     3.38 
3.52     3  2^ 
5.17  1  7.79 

0.97 
0.0) 
6.33 
4.97 
2.28 
2  6? 

3.P  i  1.62 
3.25     1.45 
2.8?        T 
0.P5  1  1.34 
2.91     2.7<l 
3.41  1  1  45 

0.10     0  67 
-^  00  I  0  IS 
2  2'     0.9 
'  0.61  1  3.5- 
0  36  1  0  21 
0.55  1  2  14 

ll.-^M 
19  52 
32  8^ 
2  .85 
22  49 
30  91 

Average 

l.OS  ■  1.60  •  0.68  1  1.60  1  2.68  1  4.95  1  3  02     2.-*4     1.44  I  0.6!  |  0  65 

1  28^ 

23.34 
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SUMMARY  OF  RESULTS  OF  EXPERIMENTS. 


John  Fields. 


INTRODUCTION. 

The  increased  interest  in  the  work  of  the  station  is  resulting 
in  a  demand  for  information  contained  in  bulletins  that  are  now 
out  of  print  and  has  made  it  necessary  that  this  information  be 
summarized  and  published  in  some  form.  It  has  been  thouglit 
better  to  treat  the  work  of  the  station  by  topics  rather  than  by  de- 
partments since  much  of  the  work  on  investigations  is  done  by 
two  or  more  departments  working  in  conjunction.  Accordingly, 
under  each  subject  will  be  found  the  results  of  work  done.  All  of 
the  work  of  the  station  is  not  reported  but  only  such  portions  as 
have  led  to  some  result,  either  positive  or  negative,  of  a  practical 
and  scientific  character.  This  plan  serves  to  eliminate  much  dis- 
tracting matter  and  will,  it  is  believed,  place  the  work  of  the 
station  in  its  proper  light  before  the  people.  Full  details  of  any 
of  the  experiments  here  reported  will  be  gladly  furnished  by  cor- 
respondence. The  station,  because  of  limitations  imposed  by  the 
law  establishing  it,  is  prevented  from  undertaking  many  lines  of 
inquiry  considered  by  some  very  desirable.  Operating  as  it  does 
under  an  act  of  Congress  which  prescribes  the  manner  of  expendit- 
ure of  the  funds  from  the  national  treasury  and  for  the  proper 
accounting  of  the  same,  the  station  alone  can  determine  what  is  the 
proper  work  for  it  to  do.  The  work  has  been  made  as  broad  as 
possible  as  the  report  of  the  Director  and  the  following  summary 
will  show. 


WHEAT. 

1.  Variety  tests.  Tests  of  varieties  of  wheat  have  been  con- 
ducted continuously  sin^e  the  establishment  of  the  station  and  the 
results  reported  in  five  bulletins,  Nos.  8,  12,  20,  28,  and  36. 

In  1893,  254  varieties  were  tested,  the  following  being  the 
highest  yields  secured:  Silver  Chaff,  24.0;  Michigan  Amber,  24.0; 
Missouri,  20.7;  Currell,  20.3;  Mediterranean,  19.3;  Mennonite,  18.3 
bushels  per  acre. 

In  1894,  50  varieties  were  tested  in  duplicate  on  manured  and 
unmanured  land.    The  average  yield  of  the  two  plats  for  the  best 
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varieties  was  the  following:  Nigger,  27.9;  Nebraska,  26.8;  Cur- 
rell,  26.4;  Velvet  Chaff,  26.4;  Silver  Chaff,  23.8;  Missouri,  22.4 
bushels  per  acre. 

In  1895,  the  wheat  crQp  was  a  failure  and  no  results  were 
obtained. 

In  1896,  71  varieties  were  tested.  The  best  bearded  varieties 
yielded  as  follows:  Hybrid  Mediterranean,  29.5;  Nigger,  29.5;  Mo. 
Blue  Stem,  27.5;  Sibley's  New  Golden,  27.3;  Deitz  Longberry,  27.0 
bushels  per  acre.  The  best  smooth  varieties  yielded  as  follows: 
Michigan  Amber,  28.0;  Early  Red  Clawson,  21.8;  Fuller's  German 
Emperor,  20.0;  Badger,  19.7  bushels  per  acre. 

In  1897,  64  varieties  were  tested,  the  following  being  the 
highest  yields  secured:  Fultz,  57.0;  Red  Russian,  51.3;  Sibley's 
Blue  Stem,  27.5;  Sibley's  New  Golden,  27.3;  Dietz  Longberry,  27.0 
50.0;  Oregon  Swamp,  50.0  bushels  per  acre.  The  yields  in  this 
experiment  were  remarkable  and  are  summed  up  as  follows  in  Bui 
letin  No.  28,  June,  1897.  "The  eighty-three  plats  gave  an  average 
yield  of  39.6  bushels  per  acre.  Eight  plats  gave  yields  between 
50  and  57;  fourteen  between  45  and  50;  twenty-four  between  40  and 
45;  fifteen  between  35  and  40;  twelve  between  30  and  35,  and  eleven 
less  than  30  bushels  per  acre.  The  smallest  yield  was  at  rate  of 
19.5  bushels." 

In  1898,  54  varieties  were  tested.  "The  largest  yields  were: 
Early  Red  Clawson,  35.2;  Big  English,  34.5;  Fultz,  33.4;  Fulcaster, 
32.2;  Red  Russian,  30.0  bushels  per  acre."  (Bui.  36.)  "Of  these, 
the  three  last  named  were  among  the  best  in  the  yields  in  1897  and 
are  counted  as  desirable  as  any  tested." 

While  it  is  true  that  these  results  are  local  and  do  not  give 
a  complete  estimate  of  the  value  of  the  different  varieties  for  all 
parts  of  the  Territory,  it  is  not  probable  that  a  variety  that  has 
continuously  failed  here  would  be  a  success  in  other  localities.  The 
following  summary  of  results  taken  from  Bulletin  No.  36  contains 
a  list  of  varieties  which  have  done  best  at  the  station,  any  one  of 
which  might  give  the  highest  yield  in  certain  sections. 

"For  the  two  years  1897  and  1898,  the  following  varieties  have 
given  average  yields  of  over  40  bushels  per  acre — taking  the  yield 
from  the  best  plat  in  each  case:  Fultz,  45;  Red  Russian,  42;  Ful- 
caster, 41.  The  following  have  given  average  yields  of  from  35  to 
40  bushels:  Early  Red  Clawson,  Big  English,  Missouri  Blue  Stem, 
Sibley's  New  Golden,  Mealy,  Crate,  and  Lebanon.  The  following 
from  30  to  35  bushels:  Dietz  Longberry,  Nigger,  Bearded  Monarch, 
German  Emperor,  Extra  Early  Oakley,  Longberry,  Miami  Valley, 
Early  Ripe,  Saskatchewan,  and  Valley.  With  two  or  three  excep- 
tions, each  of  these  varieties  gave  relatively  good  yields  in  1896.'' 

2.  Preparation  of  soil.  Trials  in  1897  resulted  in  but  little  dif- 
ference in  yield  on  subsoiled  and  un-subsoiled  plats  and  in  189S, 
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"no  perceptibVe  benefit  came  from  rolling  the  land  in  addition  to 
harrowing  it  before  seeding." 

In  1894,  comparisons  were  made  of  51  varieties  grown  on  dupli- 
cate plats  with  and  without  manure.  Twenty  loads  of  fresh  stable 
manure  (from  horses)  were  applied  to  the  acre  and  plowed  in  a  few 
days  before  seeding.  The  average  yield  per  acre  for  the  manured 
land  was  32.4;  for  the  un-manured,  14.4  bushels  per  acre. 

3.  Quantity  of  seed.  In  1896,  "no  important  difference  in  yields 
came  from  sowing  widely  differing  quantities  of  seed  per  acre, 
especially  in  fairly  early  seeding.  A  plat  sown  at  rate  of  three 
pecks  per  acre  gave  nearly  as  large  a  yield  as  one  sown  at  rate  of 
eight  pecks  per  acre." 

In  1897,  "the  best  yields  were  from  plats  sown  at  the  rate  of 
six  pecks  per  acre,  but  the  largest  yield  from  one  plat  was  from 
sowing  at  rate  of  five  pecks  per  acre.  In  some  cases  there  was  no 
great  difference  in  yield,  whether  three  or  eight  pecks  per  acre 
were  sown." 

In  1898,  "plats  were  sown  at  intervals  at  rate  of  3,  4,  5,  6,  and 
8  pecks  per  acre."  The  average  yield  increased  with  the  thicker 
seeding  and  thick  seeding  is  considered  safest  in  unfavorable 
seasons. 

4.  Time  of  seeding.  In  1803,  seeding  beginning  October  10th 
gave  better  yields  of  grain  than  seeding  from  November  14th  to 
L*4th. 

The  results  of  trials  in  1894  led  to  the  following  advice:  "Sow 
wheat  as  early  fts  possible  after  September  1st.  Put  it  'in  the  dust' 
if  you  have  no  rain." 

In  1896,  "In  special  trial  of  different  dates  of  sowing,  there 
was  a  steady  decline  in  yield  from  sowing  October  1st  up  to 
December  10th." 

In  1897,  the  largest  yield  was  from  sowing  September  15th 
and  nearly  as  large  from  sowing  September  25th.  Good  yields  were 
obtained  from  sowing  October  5th,  but  later  sowing  gave  still 
smaller  yields. 

In  1898,  "neither  very  early  nor  late  sowing  proved  best;  gen- 
erallv  the  best  vields  were  from  sowing  September  25  to  October 
5th." 

These  experiments,  taken  as  a  whole,  indicate  that  higher 
yields  may  be  expected  from  wheat  sown  from  September  15th  to 
October  5th  than  from  that  sown  either  earlier  or  later.  The 
character  of  the  season  and  the  condition  of  the  soil  will  modify 
these  limits  which  are  not  to  be  taken  as  absolute. 

5.  Feeding  wheat.  Bulletin  No.  13,  issued  in  December,  1894, 
at  a  time  when  low  prices  led  to  the  feeding  of  w^heat  to  farm 
animals,  summarized  what  was  known  of  the  subject  at  that  time. 
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The  matter  was  of  but  temporary  interest  and  served  a  useful  pur- 
pose when  it  was  issued. 

6.  Spring  wheat.  Three  varieties  tested  in  the  spring  of  1892 
yielded  as  follows:  Wellman,  8.2;  Blue  Stem  Velvet  Chaff,  7.7; 
Saskatchew-an,  6.1  bushels  per  acre. 


CORN. 

The  experience  and  observation  of  the  station  extending 
through  a  period  of  seven  years  show  that,  in  general,  corn  should 
be  grown  on  the  bottoms  and  Kaflf  on  the  upland.  In  the  experi- 
ments  mentioned  later,  seasons  have  occurred  when  corn  on  the 
bottoms  yielded  50  bushels  or  more  per  acre  while  that  on  the 
upland  was  not  worth  the  husking. 

1.  Variety  tests.  Tests  of  varieties  of  corn  were  reported  in 
Bulletins  No.  10,  21,  33,  and  36.  There  is  great  confusion  in  the 
naming  of  varieties,  the  same  one  frequently  being  known  by 
several  different  names  in  different  localities.  The  tests  show  that 
seed  should  be  selected  from  the  best  yielding  varieties  in  the 
neighborhood  where  the  corn  is  to  be  grown.  Plants  become 
adapted  to  the  climate  and  locally  grown  seed  will  be  found  to 
give  better  results,  in  the  long  run,  than  any  imported  seed.  Care- 
ful selection  of  perfect  seed-corn  by  each  farmer  will  improve  the 
crop  and  usually  be  found  most  satisfactory. 

Cornucopia,  or  "seven .  eared"  corn  was  tried  in  1898  and 
yielded  less  than  15  bushels  per  acre.  "Brazil  Flour  corn"  gave  a 
yield  of  21  bushels  per  acre  which  was  less  than  half  the  yield 
obtained  from  a  locally  grown,  medium  early,  white  variety. 

2.  Preparation  of  soil.  Deep  plowing  is  preferable  in  all  cases. 
Comparisons  of  land  plowed  four  inches  with  that  plowed  eight 
inches  deep  resulted  in  the  latter  giving  the  higher  yield.  The 
deeper  plowing  permits  the  soil  to  take  up  the  rain  that  falls  and 
to  hold  it  for  the  needs  of  the  crop  when  dry  weather  comes. 

3.  Drilling  or  listing?  In  1896,  drilled  and  listed  corn  were 
planted  side  by  side,  one  plat  of  each  per  week  from  March  21st  to 
April  25th.  The  drilled  corn,  with  but  one  exception,  yielded 
better  than  the  listed.  The  average  yield  of  the  plats  drilled  with 
the  corn  planter  was  14  per  cent,  greater  than  that  of  the  listed 
plats. 

4.  Time  of  planting.  This  must  of  necessity  vary  with  the 
character  of  the  weather.  In  1898,  beginning  March  28th,  plats 
were  planted  each  week  until  April  25th;  also  one  on  May  13th. 
The  largest  yield  was  from  the  first  planting,  the  next  from  the 
third.  Aside  from  this,  there  was  a  steady  decrease  in  the  yield 
with  later  planting,  except  that  planting  May  13th  gave  a  larger 
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yield  than  planting  three  weeks  earlier.  In  former  years,  differ- 
ences in  time  of  planting  did  not  give  corresponding  differences  in 
yield. 

In  this,  las  in  naost  other  cases,  it  is  not  possible  to  lay  down 
a  fixed  and  unalterable  rule.  Individual  judgment  and  experience 
must  be  brought  to  bear  in  deciding  when  to  plant  each  season's 
crop.  • 

5.  Thickness  of  planting.  Results  of  experiments  are  reported 
in  Bulletins  No.  21,  33,  and  36.  In  1897,  a  trial  was  conducted  on 
bottom  land,  the  corn  being  planted  at  different  distances  in  rows 
3  ft.  8  in.  apart.  The  smallest  yield  of  corn  was  46  bushels  per 
acre,  the  stalks  being  6  inches  apart  in  the  row;  the  largest,  63.5 
bushels,  with  two  stalks  each  30  inches;  the  next  largest,  62 
bushels,  with  one  stalk  each  18  inches. 

A  duplicate  of  this  experiment  was  conducted  on  upland,  but 
on  account  of  dry  weather,  no  well-developed  ears  were  produced 
and  none  of  the  corn  was  husked. 

In  1898  on  upland,  the  best  yields  were  from  planting  at  the 
rate  of  one  kernel  each  12  inches  in  rows  3  ft.  8  in.  apart.  The 
yields  averaged  less  where  the  rows  were  three  feet  apart. 

6.  Cultivation.  Experiments  in  frequency  and  depth  of  culti- 
vation have  not  been  conclusive  but  indicate  that  a  small  number 
of  shallow  cultivations  is  sufficient  in  ordinary  seasons.  In  1898, 
the  kind  of  implement  used  seemed  to  make  little  difference  and  a 
plat  cultivated  twice  gave  a  larger  yield  than  those  cultivated  even 
nine  times. 


KAFIR  CORN. 

The  experiments  summarized  under  this  heading  refer  only  to 
the  production  of  Kafir  corn,  the  thrashed  grain. 

1.  Variety  tests.  Four  varieties  have  been  tried:  Black- 
hulled  white  Kafir,  white  Kafir,  red  Kafir,  and  Black  Rice  corn. 
The  first  might  more  appropriately  be  called  "black-husked"  white 
Kafir,  as  the  grain  is  white  and  but  little  different  from  that  of 
white  Kafir,  the  husks  of  which  are  white.  These  two  varieties 
have  squared-ended  heads  carrying  their  width  well  toward  the 
base.  The  heads  of  red  Kafir  are  longer,  looser,  and  more  branch- 
ing than  those  of  the  white  variety;  the  grain  is  dull  red  in  color. 
Black  Rice  corn  is  classed  as  one  of  the  Kafirs  and  has  smaller 
heads  than  the  other  varieties. 

Trials  conducted  during  the  seasons  of  1896  and  1897  showed 
that  either  of  the  white  varieties  yielded  better  than  the  red  on  the 
station  farm.  Accordingly,  in  the  experiments  of  1898,  only  the 
black-hulled  white  variety  was  grown. 

2.  Time  of  planting.     Experiments  covering  this  point  indicate 
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that  Kafir  may  be  planted  later  than  corn,  due  regard  being  taken 
of  the  character  of  the  season.  In  1897,  planting  on  May  15th  and 
22nd  gave  yields  of  38.2  bushels  per  acre;  planting  on  April  17th 
and  May  1st  yielded  22.3  bushels.  In  1898,  planting  on  May  13th 
and  24th  gave  higher  yields  than  planting  on  April  4th,  11th,  18th, 
25th,  or  on  June  3rd. 

3.  Thickness  of  planting.  Experience  has  shown  that  Kafir 
should  be  planted  closer  than  corn.  In  1897  with  stalks  three 
inches  apart  in  rows  three  feet  apart,  a  yield  of  53.3  bushels  was 
secured.  Higher  yields  w^ere  secured  from  rows  three  feet  than 
from  rows  either  30  or  44  inches  apart,  the  plants  being  the  same 
distances  apart  in  the  rows  in  each  case. 

These  results  were  corroborated  in  1898  when  four  plats  with 
rows  three  feet  apart  gnd  one  stalk  to  each  four  inches  gave  an 
average  yield  of  85  bushels  per  acre.  Ten  plats,  with  one  stalk  to 
each  8  inches  and  rows  three  feet  apart  yielded  45  bushels  per  acre. 
Greater  distances  gave  decreased  yields. 

It  is  believed  that  for  average  upland  soils,  Kafir  should  be 
planted  in  rows  three  feet  apart  with  one  stalk  to  each  three  or 
four  inches  when  the  crop  is  grown  for  the  grain  that  it  will 
produce. 

4.  Com  or  Kafir ,  which f  It  depends  upon  where  and  for 
what  purposes  the  grain  is  to  be  grown. 

On  bottom  land  when  the  crop  is  to  be  sold  as  soon  as  matured, 
plant  corn.  It  is  always  a  marketable  article  at  some  price,  depend- 
ing usually  on  the  volume  of  the  local  supply.  If  the  grain  is  to  be 
fed  to  stock,  it  would  seem  advisable  to  replace  a  portion  of  the 
corn  by  Kafir,  especially  for  the  large  amount  of  rough  forage 
which  the  latter  affords. 

•  On  upland,  corn  is  not  a  sure  crop  while  Kafir  has  not  y^t, 
even  in  the  dryest  seasons,  failed  to  yield  well.  In  1897,  when  dry 
weather,  high  temperature,  and  hot  winds  affected  the  corn  so  fhat 
no  well-developed  ears  were  produced,  Kafir  planted  alongside 
yielded  from  25  to  53  bushels  of  grain  per  acre.  In  1898  when 
corn  did  well,  Kafir  surpassed  it  on  upland,  one  plat  yielding  at 
the  rate  of  102  bushels  of  Kafir  corn  per  acre. 

On  bottom  land,  plant  corn  or  Kafir;  on  upland,  plant  Kafir. 


COTTON. 


A  prominent  place  in  the  diversification  of  crops  in  Oklahoma 
should  be  assigned  to  cotton.  It  should  be  grown  along  with  a 
number  of  crops  in  a  system  of  general  farming  rather  than  be 
relied  upon  as  the  only  crop.  The  large  amount  of  unpicked  cotton 
left  each  season  is  evidence  of  some  serious  miscalculations  in 
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planning  the  crops  to  be  grown.  It  is  not  believed  that  it  will  be. 
found  profitable,  as  an  average  of  a  number  of  years,  to  grow  more 
than  10  acres  of  cotton  to  each  farm.  Exclusive  cotton-farming 
has  not  paid  in  the  Bouth. 

"The  following  paragraph  by  Mr.  Harry  Hammond,  an  exten- 
sive cotton-grower  in  South  Carolina,  refers  to  the  great  cotton- 
growing  regions,  but  has  much  of  suggestiveress  to  Oklahoma 
farmers : 

"The  general  testimony  is  that,  while  farmers  growing  cotton 
exclusively  are  in  very  bad  condition  financially,  those  who  raise 
food  and  forage,  and  especially  those  who  in  addition  raise  their 
work  animals,  are  everywhere  prosperous.  The  exclusive  cotton- 
grower  fails  to  employ  the  most  important  forces  in  farm  work — 
the  work  animals  and  the  land — to  the  fujlest  extent.  He  draws 
upon  the  surplus  of  a  single  crop  made  in  part  of  the  year  for  the 
means  to  support  his  farm  during  the  whole  year.  There  is  a 
saving  in  using  unemployed  time  and  capital  to  produce  neces- 
saries which  otherwise  must  be  paid  for  in  money.  The  tendency 
to  pay  greater  attention  to  food  and  forage  crops  has  been  much 
accelerated  by  the  low  price  of  cotton  since  1890.''    (Bulletin  23). 

In  February,  1897,  a  bulletin  on  "Cotton  culture  in  Oklahoma" 
was  issued  by  the  station.  General  cultural  directions  were  given 
and  the  experience  of  a  number  of  farmers  was  summarized. 

Experiments  were  conducted  by  the  station  in  1897  and  re- 
ported in  Bulletin  33.  In  the  comparison  of  varieties,  Southern 
Hope,  King  Improved,  and  Storm  King  gave  good  yields.  Trials 
of  Egyptian  varieties  showed  that  they  were  too  late  in  ripening 
to  be  of  value  in  this  climate.  A  steady  decrease  in  yield  was 
secured  from  the  first  to  last  planting.  In  1898,  however,  the 
time  of  planting  did  not  sensibly  affect  the  yield.  Planting  early 
so  as  to  prolong  the  season  is  desirable. 

The  tests  of  thickness  of  planting  were  not  conclusive  but 
emphasized  the  value  of  securing  a  good  stand.  Thick  planting, 
within  certain  limits,  tends  to  hasten  maturity  which  is  desirable. 
The  highest  yield  in  1898  was  from  planting  in  rows  42  inches 
apart  and  thinning  to  one  plant  each  17  inches,  the  next  was  from 
rows  4  feet  apart  with  one  plant  every  10  inches. 

The  uses  to  which  cottonseed  may  be  put  are  indicated  on 
page  68. 


CASTOR   BEANS. 


This  crop  is  increasing  in  importance  and  is  rapidly  taking 
its  proper  place  as  one  of  many  crops,  rather  than  the  one  crop, 
which  should  be  grown. 

1.     Time  of  plantimj.     In  1897,  the  largest  yield,  12.9  bushels 
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per  acre,  was  from  planting  on  April  13th,  but  planting  as  late  as 
May  19th  gave  10.4  bushels.  There  was  a  corresponding  difference 
in  time  of  first  picking,  the  earlier  planted  plats  being  ready  on 
July  21st;  the  later  on  August  17th.  In  1898,  planting  on  April 
8  gave  11.4,  and  on  April  29  and  May  13th,- 11.3  bushels  per  acre. 

2.  Thickness  of  planting.  Trials  in  1897  indicated  that  one 
plant  every  15  to  18  inches  in  rows  42  to  48  inchest  apart  was  thick 
enough.  In  1898,  the  best  yields  were  from  planting  in  rows  3 
feet  apart  with  one  stalk  each  9  to  12  inches. 

3.  Selection  of  seed.  The  beans  usually  grown  are  all  "castor 
beans,"  no  varieties  being  distinguished.  Well-formed  spikes  from 
plants  carrying  the  largest  number  of  good  blooms  should  be 
selected  while  gathering  the  crop,  and  kept  separate  for  the  next 
year's  seed.  Unless  this  is  done,  the  character  of  the  seed,  on 
which  so  much  depends,  will  be  poor  and  give  an  irregular  stand 
with  many  worthless  plants.  Careful  selection  of  seed,  on  the 
other  hand,  will  improve  the  stand,  the  yield,  and  the  quality  of 
the  crop.  In  one  trial  covering  this  point,  a  gain  of  two  bushels 
per  acre  was  obtained  by  planting  selected  seed. 

4.  Poisonous  properties.  No  part  of  the  plant  is  available  as 
food  for  animals.  Many  cases  have  been  reported  where  horses 
ate  of  the  beans  and  almost  invariably  died.  The  exact  cause  of 
death  has  not  been  determined  but  in  the  opinion  of  the  Veterin- 
arian of  the  station,  the  beans  contain  some  quick-acting  poison. 
No  trouble  has  been  experienced  from  animals  eating  other  parts 
of  the  plant. 

5.  Effect  on  the  soil.    This  is  discussed  on  page  69. 


OATS. 


Variety  tests  of  oats  were  reported  in  Bulletins  4,  16,  and  33. 
In  1897,  the  following  yields  were  obtained:  Texas  Red,  49.4; 
Negro  Wonder,  43.5;  Black  Russian,  33.2;  Lincoln,  31.8  bushels  per 
acre.    This  is  the  same  order  in  which  these  varieties  vielded  in 


ALFALFA. 

Ever  since  the  establishment  of  the  Experiment  Station,  an 
effort  has  been  made  to  find  some  crop  for  hay.  Grasses  have  been 
repeatedly  tried,  tenderly  nursed,  and  so  far  proven  unsuccessful. 
Clovers,  white,  red,  and  alsike,  have  had  a  great  deal  of  attention 
bnt  none  have  done  so  well  as  to  give  promise  of  permanently 
paying  yields  of  either  hay  or  pasturage.  While  a  few  grasses  and 
clovers  have  shown  some  adaptability,  none  can  yet  be  depended 
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upon  to  yield  a  paying  crop  when  sown  on  any  considerable  area. 
None  of  them,  in  so  far  as  experience  at  the  station  goes,  can  be 
sown  with  any  degree  of  certainty  that  a  ton  of  hay  per  acre  will 
be  obtained. 

Alfalfa,  on  the  other  hand,  has  been  proven  to  be  reasonably 
well-adapted  and  to  give  yields  of  hay  up  to  three  or  more  tons 
per  acre.  In  1897,  an  acre  of  alfalfa  on  the  upland  station  farm 
gave  6055  lbs.  of  well-dried  hay  at  three  cuttings.  Good  yields 
were  also  obtained  in  the  season  of  1898  and  alfalfa  on  the  station 
farm  in  the  spring  of  1899  is  in  excellent  condition. 

1.  Character  and  preparation  of  the  soil.  Alfalfa  has  a  long 
tap-root  and  will  not  do  well  on  soils  with  hard-pan  close  to  the 
surface.  As  a  general  rule,  the  better  the  land  has  been  cultivated 
and  the  deeper  it  has  been  plowed  and  subsoiled,  the  Detter  will 
alfalfa  thrive.  Land  that  has  been  in  corn,  Kafir,  or  cotton  and 
yielded  good  crops  is  usually  fitted  for  the  production  of  alfalfa. 
Subsoiling,  when  practiced,  should  be  done  long  enough  before 
sowing  to  allow  the  soil  to  settle  and  become  reasonably  firm. 

2.  Time  of  sowing.  The  seed  may  be  sown  either  in  late  sum- 
mer, fall,  or  spring.  Good  stands  and  failures  may  be  expected  at 
any  of  these  times,  depending  on  the  weather  conditions  after  the 
plants  come  up  and  while  they  are  young  and  delicate.  Trials  at 
the  station  have  resulted  in  successes  from  sowing  twice  in  early 
August  and  on  three  occasions  in  the  spring. 

3.  Hay  or  pasture?  When  a  good  stand  of  alfalfa  has  been 
secured,  it  is  a  permanent  improvement  to  the  farm  if  it  is  prop- 
erly managed.  The  plants,  once  established,  continue  becoming 
stronger  and  live  for  a  number  of  years. 

Alfalfa  should  be  cut  for  hay  when  in  about  full  bloom  and 
requires  more  care  in  making  than  does  prairie  hay.  The  leaves 
are  easily  broken  off  when  dry  and  contain  much  of  the  nutritious 
material  of  the  plant.  The  curing  and  stacking  of  alfalfa  hay  is 
an  art  to  be  learned  by  experience  and  observation;  the  stacks 
should  be  protected  by  a  covering  of  prairie  hay  or  straw.  Three 
<*uttings  may  be  secured,  one  in  May,  one  in  June,  and  one  at  a 
later  period  depending  on  the  rainfall  and  temperature. 

Failures  with  alfalfa  are  reported  frequently.  Is  it  not  pos- 
sible that  a  large  proportion  of  these  failures  is  caused  by  too 
close  pasturing?  There  is  no  question  but  that  alfalfa  is  good  for 
hogs  but  it  is  not  so  clear  that  hogs  are  good  for  alfalfa.  Many 
fields  of  alfalfa  are  ruined  by  too  close  pasturing.  The  crowns  of 
the  plants  are  injured  by  animals  tramping  on  them  and  cropping 
them  too  closely.  The  plant  is  w^eakened  and  dies  and  ^'alfalfa  has 
failed."  The  station  has  conducted  no  experiments  on  the  effect 
of  pasturing  alafalfa  but  has  noted  the  effect  in  many  sections  of 
the  territory.    This  observation  has  led  to  the  belief  that  alfalfa 
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should  be  regarded  mainly  as  a  hay  crop  and  only  incidentally  as 
affording  pasture.  Rough  places  covered  with  native  grasses 
should  not  be  broken  out  but  fenced  and  used  for  the  latter. 

4.  Feeding  alfalfa  hay.  The  uses  to  which  alfalfa  hay  is  put 
where  it  is  grown  extensively,  and  its  composition,  indicate  its 
proper  place  in  the  economy  of  the  farm.  It  is  a  rich  feed  contain- 
ing  more  of  the  muscle-making  nutrients  than  any  of  the  coar-se 
fodders  or  prairie  hay.  It  should  be  fed  in  conjunction  with  corn 
and  Kafir  fodders  and  with  corn  and  Kafir  meals.  With  them,  it 
makes  more  nearly  what  is  called  a  "balanced  ration"  for  growing 
and  milk-producing  animals;  a  ration  which  is  nearer  to  their  actual 
needs  than  one  composed  exclusively  of  corn  or  Kafir  products. 


COWPEAS. 

Realizing  that  some  easily-grown  and  nutritious  forage  crop 
was  needed  in  Oklahoma,  the  station  for  a  time  conducted  co- 
operative experiments  with  cowpeas  and  encouraged  their  culture. 
The  general  results  of  these  experiments  were  satisfactory  and 
showed  that  cowpeas  do  well  in  many  sections  of  the  territory. 
The  following  brief  summary  of  methods  of  growing  and  using 
cowpeas  is  taken,  for  the  most  part,  from  Farmers'  Bulletin  No. 
89  of  the  U.  S.  Department  of  Agriculture. 

1.  Cultivation  and  harvesting,  "Cowpeas  are  planted  broad- 
cast or  in  drills,  very  commonly  between  the  corn  rows  after  the 
crop  is  laid  by.  The  amount  of  seed  varies  from  four  quarts  to  2 
bushels  per  acre,  the  average  amount  being,  perhaps,  about  three 
pecks.  The  seed  will  stand  being  covered  to  the  depth  of  2  or  3 
inches,  but  care  must  be  taken  to  plant  when  the  ground  is  neither 
too  wet  nor  too  cold,  as  the  peas  rot  very  rapidly  under  such  cir- 
cumstances. It  must  be  remembered  that  this  plant  originated  in 
the  Tropics  and  that  when  transplanted  to  higher  latitudes  it  makes 
its  best  growth  in  the  hottest  weather.  Where  the  vines  are  grown 
for  hay,  the  yield  will  be  larger  if  the  seed  is  planted  in  drills  and 
cultivated  a  time  or  two." 

"The  vines  should  be  mown  for  hay  when  the  peas  are  well- 
formed  and  the  leaves  and  pods  are  first  beginning  to  turn  yellow. 
After  wilting  on  the  ground  or  in  windrows  from  twenty-four  to 
forty-eight  hours,  the  hay  is  placed  in  small,  thin  piles,  or  cocks, 
and  allowed  to  cure  for  several  days,  when  it  may  be  carted  to  the 
bam  or  stacked  under  sheds.  The  haymaking  process  is  a  difficult 
one,  requiring  more  care  and  attention  than  in  the  case  of  red 
clover,  because  the  broad  leaves  and  thick  stems  contain  a  large 
amount  of  water.  The  hay  must  be  placed  in  cocks  before  the 
leaves  become  brittle,  and  the  piles  must  be  small  enough  to  allow 


Digitized  by  VjOOQIC 


56  Summary  of  Results  of  Experiments. 

free  circulation  of  air  to  the  center  of  each.  Bright  cowpea  hay, 
clean  and  well-cured,  is  worth  as  much  as  the  best  red-clover  hay." 
The  hay  is  frequently  stacked  in  the  field  and  covered  with  straw 
or  grass  for  protection." 

"The  bush  varieties  are  the  best  for  hay,  because  of  the  greater 
ease  with  which  they  may  be  mowed  and  handled."  The  yield  of 
hay  varies  from  two  to  four  tons  per  acre  depending  on  the  fer- 
tility of  the  soil  and  method  of  growing.  "Its  feeding  value  is 
equal  to  that  of  the  best  red  clover,  and  the  hay  ranks  high  in 
palatability  and  digestibility." 

2,  For  swine  and  cattle.  "When  cowpeas  are  planted  for  green 
manure,  (see  page  69)  it  is  an  excellent  practice  to  turn  hogs  into 
the  field  about  the  time  that  the  first  peas  are  ripening.  Young 
pigs  thrive  amazingly  on  the  succulent  foliage  and  well-filled  pods, 
and  the  quality  of  pork  raised  on  such  a  healthful  and  nutritious 
diet  is  very  fine.  This  is  a  profitable  method  of  fattening  hogs  or 
of  preparing  them  for  topping  off  with  corn  or  sorghum  for  market. 
An  acre  of  ripening  cowpeas  will  pasture  from  fifteen  to  twenty 
hogs  for  several  weeks,  and  the  gain  in  fertility  from  the  droppings 
of  the  animals  during  that  period  will  more  than  counterbalance 
the  fertilizing  value  of  the  forage  eaten.  The  rapid  increase  in 
weight  will  thus  represent  so  much  clear  profit,  and  the  farmer  is 
richer  by  half  a  ton  or  more  of  prime  pork  for  every  acr^  planted. 
Chickens  and  turkeys  also  eat  the  ripe  peas  and  do  well  upon  them. 

Cattle  and  horses  are  sometimes  pastured  on  them,  but  the 
safer  and  more  economical  way  of  feeding  the  green  cowpea  vines 
to  such  stock  is  to  cut  or  pull  and  feed  partially  wilted.  There  will 
be  less  waste  and  destruction  from  trampling,  and  if  each  animal 
is  given  only  so  much  as  it  can  eat  clean,  the  greatest  enconomy 
as  well  as  the  greatest  profit  will  result.  Furthermore,  cattle  and 
sheep  are  liable  to  bloat  if  allowed  to  eat  too  ravenously  of  cowpea 
vines  or  any  other  rich  and  succulent  forage,  and  by  using  it  as  a 
soiling  crop  the  danger  may  be  more  readily  controlled  and  the  Iofs 
prevented." 

3.  Harvesting  the  seed.  "The  majority  of  farmers  harvest  only 
enough  seed  of  cowpeas  to  plant  again  next  season.  The  ripe  pods 
are  picked  by  hand  and  are  stored  in  barrels  until  needed  or  are 
thrashed  out  by  machine.  The  yield  per  acre  varies  according  to 
the  variety  and  method  of  cultivation.  Eight  to  12  bushels  is  a 
fair  average  of  the  amount  that  can  be  obtained  when  the  peas  are 
planted  in  the  corn  rows.  Sown  alone,  broadcast  or  in  drills,  yields 
of  from  20  to  35,  and  even  in  rare  cases,  50  bushels  are  obtained. 
The  Black,  Unknown,  Red  Ripper,  Clay,  and  Calico  varieties  are 
all  heavy  seed  bearers.  The  Black-eye,  Red  Crowder,  and  Whip- 
poor-will,  or  Speckled,  are  very  widely  cultivated  and  find  ready 
sale." 
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STOCK  MELONS. 

Stock  or  "pie"  melona  grow  readily  and  afford  a  large  yield 
of  stock  food  with  but  little  trouble.  An  analysis  reported  in  Bul- 
letin No.  25  showed  that  they  contain  93  per  cent,  of  water  and  that 
one  ton  of  melons  contains  about  as  much  real  food  material  as 
525  pounds  of  green  corn  fodder,  or  235  pounds  of  corn  stover 
(fodder  after  husking). 


SUGAR  BESTS. 

1.  For  sugar  making.  ■  Experiments,  in  co-operation  with  the 
U,  S.  Department  of  Agriculture,  were  conducted  during  the 
seasons  of  1897  and  1898,  and  are  being  continued  this  season. 

The  results  of  two  seasons'  work  are  summarized  as  follows: 

1.  It  has  not  been  found  that  beets  of  sufficiently  high  grade 
for  sugar  manufacture  can  be  grown  on  a  commercial  scale  in 
Oklahoma. 

2.  During  the  season  of  1897,  21  samples  were  analyzed  rep- 
resenting 11  counties.  They  showed  a  mean  percentage  of  sugar 
in  the  juice  of  12.0  and  a  mean  coefficient  of  purity  of  65.3.  But 
one  sample  contained  more  than  12.  per  cent,  of  sugar  in  the  juice 
with  a  coefficient  of  purity  of  80,  which  is  the  standard  for  sugar 
manufacture.  A  sample  representing  another  county  was  analyzed 
at  Washington;  the  percentage  of  sugar  in  the  juice  was  12.4  and 
the  coefficient  of  purity  72.5. 

3.  During  the  season  of  1898,  19  samples  were  analyzed  rep- 
resenting 10  counties.  They  showed  a  mean  percentage  of  sugar 
in  the  juice  of  9.4  and  a  coefficient  of  purity  of  67.6.  As  in  1897, 
there  was  but  one  sample  of  sufficient  purity  and  richness  for 
sugar  manufacture. 

4.  Combining  the  results  of  1897  and  1898,  41  samples  rep- 
resenting 14  counties  have  been  analyzed,  showing  a  mean  per- 
centage of  sugar  in  the  juice  of  10.8  and  a  mean  coefficient  of 
purity  of  66.5.  Of  the. 41  samples  examined,  but  two  were  of  a 
quality  suited  to  sugar  manufacture. 

2.  For  stock  feeding.  Yields  of  20  tons  per  acre  of  sugar  beets 
have  been  secured.  They  make  excellent  feed  for  cows  and  are 
much  relished  by  them  during  the  winter  months  when  coarse 
forage  is  dry  and  not  very  palatable.  It  is  not  thought,  however, 
that  it  would  be  found  profitable  to  grow  them  extensively  for  this 
purpose.  For  a  change  of  feed  or  an  addition  to  dry  forage,  they 
are  of  value. 
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FRUIT  ON  THE  STATION  FARM. 

Early  in  the  history  of  the  station,  an  extended  series  of  tests 
of  varieties  of  fruits  was  planned  and  begun.  Seven  years  have 
elapsed  since  the  first  start  was  made,  yet  the  time  has  not  been 
suflftcient  to  permit  the  making  of  the  positive  statements  frequently 
demanded  of  the  station  by  fruit-growers  and  others.  It  is  yet  too 
early  to  state  with  certainty  what  many  varieties  will  do  in  this 
climate.  Deductions  based  entirely  on  the  results  secured  at  the 
station  are  not  of  as  certain  value  as  when  supported  by  observa 
tion  of  the  methods  employed  at  different  places  in  the  territory 
and  the  results  produced.  The  station  is  working  on  this  subject 
and  hopes,  after  observing  and  studying  the  work  of  a  few  more 
years,  to  issue  a  reliable  and  trustworthy  report  on  the  fruit 
industry  of  Oklahoma. 

In  the  brief  notes  that  follow  will  be  found  a  portion  of  the 
record  of  the  work  with  fruit.  Measurements  of  the  circumference 
of  the  trunks  of  the  trees,  one  foot  from  the  ground,  are  given  as 
an  imperfect  estimate  of  the  general  vigor  of  growth  of  different 
varieties.  The  orchard  has  had  clean  cultivation  with  the  exception 
of  an  occasional  crop  of  cowpeas  late  in  the  season. 

APPLES. 

The  following  varieties  of  apples  fruited  in  1S98:  Broad  well, 
Cannon  Pearmain,  Cole's  Quince,  Crawford,  Hockett's  Sweet, 
Keswick  Codlin,  Lowell,  Late  Strawberry,  Maiden's  Blush,  Moon, 
Mammoth  Black  Twig,  Nansemond  Beauty,  Pomeroy,  Talman's 
Sweet,  Wagoner,  Water,  Yopp's  Favorite. 

The  following  varieties  of  apples  set  fruit  in  1899:  American 
Summer  Pearmain,  Alexander,  Arkansas  Beauty,  Arkansas  Black, 
Bledsoe,  Black  Annette,  Carolina  Watson,  Cullen's  Keeper,  Craw- 
ford, Cole's  Quince,  Domine,  Dickinson,  Early  Bipe,  Fenley,  Falla- 
water,Gano,  Hightop  Sweet,  Ingram,  Indian,  Jones'  Seedling, 
Kittageskee,  King,  Kansas  Queen,  Lowell,  Limber  Twig,  Maiden's 
Blush,  Missouri  Pippin,  Moon,  Nantahalee,  Nero,  Pyle's  Red  Winter, 
Porter,  Rambo,  Rhode's  Orange,  Stewart's  Golden,  St.  Lawrence, 
Twenty  Ounce,  Talman's  Sweet,  Wagoner,  Water,  Willow  Twig, 
Yopp's  Favorite. 

The  following  varieties  bloomed  in  1899  but  set  no  fruit: 
Yellow  Transparent,  Jefferis,  Jewett's  Best,  Kentucky  Bed  Streak, 
Shockley,  Black  Warrior,  Chattahoochie,  Chester  Early  White, 
Family  Favorite,  Vandevere,  Early  Pennock,  Kinnard's  Choice, 
Lawver,  Mammoth  Black  Twig,  Mcintosh  Red,  McMahon,  May, 
Nansemond  Beauty,  Roman  Stem. 

Trees  set  in  1892  that  measure  more  than  12  inches  in  cir- 
cumference of  trunk:  Rhode's  Orange,  Jewett's  Best,  Duchess  of 
Oldenburg,  Flory's  Bellflower,  Moon,  Maverack,  Arkansas  Beauty, 
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Aikansas  Black,  Autumn  Bough,  Chester  Early  White,  Cullen's 
Keeper,  Early  Pennock,  Trenton  Early,  Enormous,  Fallawatei, 
Fameuse,  Vandevere,  Indian,  Lawver,  McMahon,  Minkler,  Nicka- 
jack,  Stewart's  Golden,  McAfee,  Kentucky  Red  Streak,  Ortley 
Bellflower,  Butledge. 

Trees  set  in  1892  that  measure  between  10  and  12  inches 
in  circumference  of  trunk.  Early  Colton,  Early  Harvest,  May 
Pippin,  White  Juneating,  Carolina  Red  June,  Large  Yellow  Bough, 
Hightop  Sweet,  Tellow  Transparent,  Carolina  Watson,  Kansas 
Queen,  American  Summer  Pearmain,  Nantahalee,  Early  Straw- 
berry, Keswick  Codling,  Benoni,  Disharoon,  Fenley,  Duchess, 
Yopp's  Favorite,  Maiden's  Blush,  Hoover,  Pomeroy,  Porter,  Twenty 
Ounce,  St.  Lawrence,  Kittageskee,  Alexander,  American,  Golden 
Russet,  Black  Annette,  Cole's  Quince,  Domine,  Elkhorn,  Jersey 
Sweet,  Forest,  Kinnaird's  Choice,  Mammoth  Black,  Mammoth 
Black  Twig,  Mammoth  Pippin,  Sweet  Dixon,  Mcintosh  Red,  Mason's 
Orange,  Nero,  Plum  Cider,  Pyle's  Red  Winter,  Rhode  Island 
Greening,  Shackelford,  Wagoner,  White  Pippin,  Willow  Twig, 
Utters  Red,  Isham  Sweet,  English  Sweet,  Lauren's  Greening,  White 
Bjianish  Reinette,  Shockley,  Cobbett,  Mother,  Pewaukee,  Rambo, 
Talman's  Sweet,  Rebel. 

Trees  set  in  1892  that  measure  between  8  and  10  inches  in 
circumference  of  trunk:  Red  Astrachan,  Early  Ripe,  Charlotton- 
thaler.  Cooper's  Early  White,  Fanny,  Primate,  Northern  Sweet, 
Lowell,  Bledsoe,  Carter's  Blue,  Carolina  Greening,  Bostic  Queen, 
Mrs.  Bryan,  Ortley,  Colvert,  Ohio  Pippin,  Shannon,  Tuscaloosa, 
Celestia,  Dr.  Walker,  Moultrie's  Babbitt,  Chattahoochee,  Clayton, 
Cornell's  Fancy,  Crawford,  Dickinson,  Family  Favorite,  Gideon, 
Huntsman's  Favorite,  Ingram,  Jones'  Seedling,  King,  Longfleld, 
Loy,  Mammoth  Pippin,  Marshall  Red,  May  Nansemond  Beauty, 
Northwest  Greening,  Orchard  Red,  Poorhouse,  Pryor's  Red,  Red 
Riches,  Limber  Twig,  Romanite  Gilpin,  Roxbury  Russet,  Scarlet 
Cranberry,  Smith's  Cider,  Water,  Stump,  Roman  Stem. 

Trees  set  in  1892  that  measure  less  than  8  inches  in  circum- 
ference of  trunk.  Simmons  Red,  Sops  of  Wine,  Gravenstein, 
JefTeris,  Red  Betigheimer,  Red  Winter  Pearmain,  Buckingham, 
Late  Strawberry,  Rambo,  Broadwell,  Cannon  Pearmain,  Eureka, 
Gano,  Osceola,  Foundling,  White  Winter  Pearmain. 

Trees  set  in  1892  but  now  dead.  Summer  Queen,  Stewart, 
Spencer,  Oldenburg,  Tetofsky,  Bailey's  Sweet,  Rawle's  Janet, 
Mangum,  Stevenson's,  Yates,  Bethel,  Etowah,  Horn,  Pickard's  Re- 
serve, Royal  Limber  Twig,  Sonoma. 

PBARS. 

Trees  set  in  spring  of  1895,  trunk  measuring  more  than  9 
inches  in  circumference.    Forest  Beauty,  KieflPer. 
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Trees  set  in  spring  of  1895,  trunk  measuring  between  7  and 

9  inches  in  circumference.    Beauty,  Lawson,  Buffum,  Early  Har- 
vest, L.  B.  de  Jersey. 

Trees  set  in  spring  of  1895,  trunk  measuring  less  than  7  inches 
in  circumference.  Buffum  dwarf;  Clapp's  Favorite,  Seckel  dwarf, 
Lawrence,  Shelton,  Duchess  dwarf,  Bartlett  dwarf,  Clapp's 
Favorite  dwarf,  Garber. 

Trees  set  in  spring  of  1895,  now  dead.    Bartlett. 

The  dwarf  Bartlett  is  the  only  variety  that  set  fruit  in  1899. 

APRICOTS. 

The  following  varieties  of  apricots  were  set  in  the  spring  of 
1892  and  are  now  living  Golden  Russian,  Gibb,  Alexander,  J.  L. 
Budd,  Peach,  Early  Golden,  Shemsi,  New  Castle,  Luizet,  Jackson, 
Olberg. 

The  following  varieties  have  set  fruit  this  year:  Golden 
Russian,  Gibb,  Alexander,  J.  L.  Budd,  Peach,  Early  Golden, 
Jackson,  Olberg. 

The  following  varieties  of  apricots  were  set  in  the  spring 
of  1892,  but  have  died  from  various  causes:  Nicholas,  Alexis, 
Roman. 

Trees  of  the  following  varieties  now  measure  more  than  16 
inches  in  circumference  of  trunk:  Golden  Russian,  Gibb,  Alex- 
ander, J.  L.  Budd. 

PLUMS. 

The  following  varieties  of  plums  bloomed  in  1899:  Weaver, 
Newton,  Wooten,  Mrs.  Clifford,  Forest  Garden,  Lone  Star,  Emer- 
flon.  Wolf's  Free  Stone,  Pottawattomie,  Botan,  Satsuma,  Yosebe, 
Ogon,  Abundance,  Burbank,  German  Prune,  Manana,  Silver  Prune, 
Pissardii. 

The  following  varieties  of  plums  set  fruit  in  1899:  Abundance, 
Emerson,  Manana,  Mrs.  Clifford,  Newton,  Ogon,  Pottawattomie, 
Pissardii,  Weaver,  Wooten,  Yosebe. 

Trees  set  in  spring  of  1895,  trunk  measuring  more  than  10 
inches  in  circumference:    Lone  Star,  Yosebe,  Burbank. 

Trees  set  in  spring  of  1895,  trunk  measuring  between  8  and 

10  inches  in  circumference:       Shiro  Snomo,  Manana,  Hattankio, 
Wooten,  Mrs.  Clifford,  Emerson,  Pottawattomie. 

Trees  set  in  the  spring  of  1895,  trunk  measuring  between  6 
and  8  inches  in  circumference:  Weaver,  Newton,  Botan,  Wolf's 
Free  Stone,  Satsuma,  Abundance,  Pissardii,  Silver  Prune. 

Trees  set  in  the  spring  of  1895,  trunk  measuring  less  than  6 
inches  in  circumference:    Ogon,  Forest  Garden. 
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CHERRIES. 

The  following  varieties  of  Cherries  were  set  in  spring  of  1895: 
Early  Richmond,  English  Morello,  Belle  De  €hoisy,  Dye  House, 
Montmorency,  Olivet. 

All  of  the  trees  measure  between  9  and  11  inches  in  cir- 
cumference of  trunk.    All  of  the  varieties  fruited  this  year. 

NUT  BEARING  TREES. 

The  following  list  of  nut  trees  was  set  in  1895.  A  few  trees 
of  each  variety  are  still  living,  but  none  have  borne  any  fruit. 
They  are  arranged  in  order  of  hardiness:  Black  Walnut,  Almond 
Languedoc,  Early  Bearing  Walnut,  Dwarf  Prolific  English  Walnut, 
English  Walnut,  Mayette  Walnut,  Thin  Shelled  Walnut. 

The  following  list  of  nut  trees  was  set  at  the  same  time  and 
in  the  same  plat  with  the  above  list,  but  none  are  now  living: 
American  Chestnut,  Large  Spanish  Chestnut,  Japan  Chestnut, 
Extra  Early  Paper  Shell  Pecan,  Select  Texas  Pecan,  Butternut, 
White  Filbert,  Hazelnut. 

PEACHES. 

The  following  varieties  of  peaches  set  fruit  in  1899 :  Alexander, 
Barnes,  Becquetts  Free,  Bishop,  Bell's  October,  Bonanza,  Becquetts 
Cling,  Champion,  China  Cling,  Crimson  Beauty,  Cobbler,  Druid  Hill, 
Early  York,  Elberta,  Gen.  Taylor,  Heath  Cling,  Henrietta,  Indian 
Blood  Cling,  June  Rose,  Champion  Mark,  Mountain  Rose,  Old  Mixon 
Cling,  Ringgold,  Sylphide,  Salaway. 

GRAPES. 

In  the  following  list  of  grapes  the  varieties  are  named  in 
order  of  their  relative  hardiness  and  productiveness.  The  black 
grapes  have  shown  the  best  varieties  both  as  to  hardiness  and 
productiveness,  the  white  next,  and  the  red  last.  The  best  varie- 
ties of  the  white  grapes  are  nearly  if  not  quite  as  good  as  the 
best  black  grapes. 

Black.  Admiral,  Hermann  Jaeger,  Elsmere,  R.  W.  Munson, 
Concord,  Cottage,  W.  B.  Munson,  Norton's  Virginia,  Mrs.  Munson, 
Black  Pearl,  Dr.  Warder,  Clinton,  Janesville,  Devereux,  Barry, 
Amanda,  America,  August  Giant,  Big  Extra,  Fern  Munson,  Car- 
man, Ironclad,  Israella,  Isabella,  Herbemont,  Newman,  Telegraph, 
Worden,  Wilder,  Rogers  No.  2,  Jacquez,  Moore's  Early,  Highland, 
Cynthiana,  Aminia,  Cunningham,  Early  Wine,  Elsinburgh,  Hart- 
ford Prolific,  Herbert,  Beacon,  Conqueror,  Neva  Mupson,  Neosho, 
Marion,  Mary  Ann,  Monteflore,  Rentz,  Early  Victor,  Eumelan, 
Hermann,  New  Haven,  Mills,  Othello,  Muench,  Marguerite,  Lenior, 
I^uisiana,  Merrimack,  North  Carolina,  Peabody,  Secretary,  White- 
hall, York  Madeira,  Cornucopia,  Creveling,  Bacchus,  Black  Hawk, 
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Black  Herbemont,  Brant,  Hopkins,  Laussel,  Jaeger,  Oriole,  Bailey, 
Black  Eagle. 

White.  Faith,  Elvira,  Lady  Washington,  Martha,  Noah,  Pea.  1, 
Autuchon,  Onderconk,  Niagara,  Wilding,  Opal,  Mason's  Seedling, 
Moore's  Diamond,  Green  Mountain,  Gold  Coin,  Golden  Gem, 
Empire  State,  Prentiss,  Rommel,  Grein's  Golden,  Hayes,  Naomi, 
Humboldt,  Jessica,  Irving,  Etta,  Eva,  El  Dorado,  Duchess,  Uhlan d, 
Taylor,  Pocklington,  Transparent,  Gov.  Boss,  Antoinette,  Bell, 
Campbell,  Centennial. 

Red.  Northern  Muscadine,  Dracut  Amber,  Perkins,  Norfolk, 
Lutie,  Wyoming  Red,  Catawba,  Woodruff's  Red,  Brilliant,  Amber, 
Amber  Queen,  Delaware,  Goethe,  Massasoit,  lona,  Lindley,  Ulster 
Prolific,  Dr.  Collier,  Vergennes,  Walter,  Lindherbe,  Venango, 
Diana,  Beauty,  Berckmans,  Elvicand,  Perry,  Iowa  Excelsior,  Peter 
Wylie,  J^oughkeepsie,  Requa,  Challenge,  Brighton. 


CULTIVATION  AND  SOIL  MOISTURE. 

The  station  has  studied  the  effect  of  cultivation  on  the  moisture 
of  the  soil  and  issued  two  bulletins  reporting  the  results  obtained. 
These  bulletins  (Nos.  24  and  42)  have  been  widely  distributed  and 
merit  careful  study.  Only  the  briefest  mention  of  the  most  striking 
results  can  be  made  here. 

1.  Effect  of  manure  and  subsoiling.  Many  farmers  have  had 
unfortunate  experience  with  subsoiling  and  are  prejudiced  against 
it.  Land  that  has  been  subsoiled  absorbs  moisture  and  parts  with 
it  more  readily  at  first  than  ordinary  soil.  How^ever,  after  the  soil 
has  had  time  to  settle,  that  which  has  been  subsoiled  usually  cou* 
tains  more  moisture  than  soil  not  so  treated. 

One  field  was  manured  in  the  fall  of  1895,  subsoiled  in  the 
fall  of  1896,  and  planted  to  corn  in  the  spring  of  1897.  Another 
field  was  neither  manured  nor  subsoiled  and  was  planted  to  Kafir 
in  the  spring  of  1897.  Daily  determinations  of  the  moisture  in  the 
surface  foot  of  the  soil  in  each  of  these  fields  w^ere  made  from  May 
24th  to  June  17th.    The  soil  that  had  been  manured  and  subsoiled 
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contained  an  average  of  two  and  one-half  per  cent,  more  water  than 
the  soil  of  the  other  field. 

In  the  preceding  chart,  the  upper  line  represents  the  daily 
determinations  of  moisture  in  the  manured  and  subsoiled  soil.  The 
lower  line  shows  the  moisture  in  the  soil  of  the  field  that  was 
neither  manured  nor  subsoiled. 

2.  Time  of  plowing.  The  value  of  plowing  as  a  means  of  keep- 
ing moisture  in  the  soil  is  not  thoroughly  appreciated.  A  difference 
of  a  few  days  in  the  time  of  plowing  sometimes  greatly  influences 
the  amount  of  water  in  a  soil. 

About  the  middle  of  June,  '98  a  part  of  a  plat  of  ground  was 
plowed  immediately  after  harvesting  the  wheat  crop.  So  far  as 
could  be  seen  there  was  no  variation  in  the  different  parts  of  the 
plat  at  that  time.  One  month  later,  the  moisture  was  determined 
in  both  the  plowed  and  the  unplowed  parts.  The  samples  were 
taken  within  ten  feet  of  each  other  and  it  was  found  that  the 
plowed  part  contained  14.9  per  cent  of  water  and  the  unplowed 
part  10.9  per  cent.  The  plowed  land  contained  over  one-third  more 
water  in  the  surface  foot  than  the  unplowed  land. 

The  following  chart  shows  a  similar  result,  the  upper  line 
showing  the  moisture  in  the  soil  of  a  plat  plowed  April  3  and  the 
lower  line  of  another  plowed  April  11. 


April 


3     4     5     G 


9, 11 : 12  13! 14, 15   16  IB  19;20  11  22  23  24  25  2t|27 


It  should  be  borne  in  mind,  however,  that  the  time  and  amount 
of  rainfall,  which  are  uncontrollable  factors,  might  greatly  modify 
results  in  another  trial. 

3.  Effect  of  rolling.  The  influence  of  rolling  the  soil  has  been 
studied  and  reported  in  the  bulletins  previously  mentioned.  In 
general,  rolling  the  soil  tends  to  draw  the  moisture  to  the  surface 
and  hasten  germination  of  seed.  This  is  accompanied,  unless  the 
compact  surface  is  broken  by  harrowing  or  some  other  means,  by  a 
rapid  loss  of  moisture.  In  several  trials,  land  that  had  been  rolled 
contained  more  moisture  in  the  surface  foot  soon  after  rolling  than 
land  not  so  treated.  Later,  however,  the  unrolled  land  uniformily 
contained  the  most  water.  When  practicable  land  should  be 
harrowed  soon  after  rolling. 
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4.  Stirring  the  surface  of  the  soil  to  a  depth  of  a  few  inches  has 
the  effect  of  checking  evaporation.  As  soon  as  the  surface  soil 
becomes  dry  enough  after  a  heavy  rain,  it  should  be  cdltivated  and 
dried  out  to  the  depth  of  two  to  three  inches,  no  matter  whether 
there  are  any  weeds  to  be  killed  or  not.  Light  showers  do  not 
compact  the  surface  and  need  not  be  followed  by  cultivation.  The 
frequency  of  cultivation  for  a  given  crop  varies  with  the  season ;  so 
long  as  the  surface  of  the  soil  is  loose  and  mellow,  evaporation 
proceeds  but  slowly  and  little  cultivation  is  necessary  unless  there 
are  weeds  to  be  killed. 


KEEPING  UP  FERTILITY. 

(Adapted  from  Bulletin  No.  32.) 

1.  Summary.  The  fertility  of  every  soil  has  a  limit.  Each 
crop  grown  removes  a  portion  of  the  elements  of  fertility  and 
leaves  the  soil  poorer.  The  staple  crops  of  Oklahoma — wheat,  oats, 
corn,  Kafir,  cotton,  and  castor  beans — if  properly  managed  will  not 
quickly  exhaust  the  soil.  The  portion  of  these  crops  that  is  sold, 
when  intelligently  handled,  removes  less  plant-food  than  does  that 
j)ortion  which  is  frequently  wasted  and  which  should  be  returned 
to  the  soil.  General  farming,  the  gi  owing  of  a  moderate  acreage 
of  each  of  many  crops,  is  to  be  preferred  to  the  growing  of  but  one 
or  two  crops  year  after  year.  Stock-raising  and  feeding  should  be 
engaged  in  by  every  farmer  who  can  possibly  arrange  to  do  so. 
Aside  from  the  increased  price  thus  secured  for  crops,  this  system 
of  farming  tends  to  keep  the  plant-food  on  the  farm.  Stable 
manure  is  a  valuable  agent  for  the  improvement  of  our  soils,  and 
should  in  all  cases  be  well  cared  for  and  spread  on  the  fields,  and 
not  be  regarded  as  a  nuisance  to  be  disposed  of  in  the  easiest 
possible  manner. 

2.  Introduction.  It  should  be  the  earnest  endeavor  of  each 
owner  of  a  farm  to  keep  the  original  stock  of  fertility  of  the  soil 
unimpaired,  and,  if  possible,  to  so  manage  that  an  increase  over 
previous  yields  will  be  secured  rather  than  a  continually  diminish- 
ing return  for  the  labor  expended.  That  this  may  be  accomplished, 
it  is  essential  that  the  simpler  facts  of  the  chemistry  of  soils  and 
crops  be  familiar  to  every  one  engaged  in  farming.  The  following 
pages  have  been  prepared  for  the  purpose  of  acquainting  the 
farmers  of  Oklahoma  with  what  is  known  along  this  line,  and  of 
showing  the  relation  of  our  principal  staple  crops  to  the  soil's 
fertility.  The  experience  of  the  eastern  part  of  the  United  States 
emphasizes  the  importance  of  this  subject.  The  enormous  sum 
paid  annually  for  commercial  fertilizers  is,  to  a  great  extent,  the 
penalty  which  must  be  paid  for  wasteful  practices  which  were 
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common  when  the  "unbounded  fertility"  of  the  soil  was  never 
«|ue8tioned. 

3.  Plants.  Every  plant,  from  the  vilest  weed  to  the  most 
valuable  crop  that  grows,  is  made  up  of  essentially  the  same  ele- 
mentary sustances.  Part  of  these  substances  is  taken  from  the 
air  and  part  from  the  soil.  At  present,  for  sake  of  clearness,  no 
further  reference  will  be  made  to  that  portion  obtained  from  the 
air.  More  than  a  dozen  different  elements  contained  in  plants  are 
derived  from  the  soil.  It  is  needless  for  our  present  purpose  to 
complicate  matters  by  giving  a  list  of  them.  All  of  them  are 
essential  to  the  production  of  plants  and  all  are  found  in  almost 
every  soil. 

4.  Soils.  Practically,  every  soil  contains  all  of  these  sub- 
stances, with  three  exceptions,  in  sufficient  amounts  for  the  pro- 
duction of  maximum  crops  if  the  other  conditions,  such  as  water 
supply  and  mechanical  condition,  are  right.  This  being  the  case, 
it  is  sufficient  for  our  present  purpose  to  consider  only  the 
exceptions. 

The  three  substances  frequently  deficient  in  soil  are  nitrogen, 
potash,  and  phosphoric  acid.  These  names  have  been  assigned  to 
certain  substances  that  are  present  in,  and  essential  to  the  growth 
of,  all  plants.  If  one  is  absent  from  a  soil,  the  crop  will  not  mature 
properly;  if- any  one  of  them  is  present  in  a  very  limited  quantity 
continually  decreasing  crops  will  be  the  result.  Nitrogen,  potash, 
and  phosphoric  acid  collectively  are  called  plant-food,  a  term  which 
carries  its  meaning  with  it. 

This  plant-food  exists  in  several  forms  in  the  soil;  some  of  it 
is  soluble,  and  consequently  called  available,  because  it  is  in  a 
form  to  be  taken  up  by  plants.  Other  portions  are  insoluble  and 
not  ready  for  use,  hence  termed  unavailable.  The  amount  of 
available  plant-food  in  a  soil  is  the  factor  which  determines  its 
ability  to  produce  a  crop  and  the  number  of  crops  which  it  will 
produce.  The  available  plant-food  is  slowly  replenisiied  from  the 
isoluble  portion,  but  at  the  same  time  it  is  being  diminished  by 
crops  and  by  the  leaching  of  the  soil  by  heavy  rains.  This  supply  of 
plant-food  is  the  stored-up  energy  of  the  farm.  Different  crops 
remove  these  three  materials  in  different  amounts,  out  each  crop 
leaves  the  soil  with  a  portion  of  its  stored-up  energy  expended. 

5.  Sail  Analysis.  This  being  true,  it  would  seem  that  a 
chemical  analysis  of  a  soil  should  tell  exactly  the  amount  of  plant- 
food  which  it  contained  and  afford  a  means  of  correctly  estimating 
its  crop-producing  power.  This,  however,  is  not  the  case.  The 
difficulty  of  securing  representative  samples,  inability  to  determine 
the  exact  amount  of  available  plant-food,  and  the  impossibility  of 
correctly  forecasting  the  rate  of  change  in  availability  of  the  plant- 
food,  make  a  soil  analysis  of  little  direct,  practical  value  to  a 
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farmer.     Climatic  conditions  being  favorable,  the  only  true  test 
of  a  soiPs  ability  to  produce  a  crop  is  a  crop  test. 

On  the  other  hand,  a  study  of  the  amount  of  plant-food  re- 
moved by  different  crops,  and  of  the  most  profitable  way  of  con- 
verting those  crops  into  money,  and  still  retaining  their  elements 
of  fertility  on  the  farm,  is  the  true  way  for  a  farmer  to  conserve 
his  capital.  Leading  toward  this  end,  Oklahoma's  staple  crops 
have  been  studied  and  general  plans  of  the  way  of  disposing  of 
them  so  as  to  reduce  the  loss  of  plant-food  to  a  minimum,  are 
given  in  the  following  pages. 

6.  Wheat.  One  thousand  pounds  of  winter  wheat  contain  24 
lbs.  nitrogen,  6  lbs.  potash  and  9  lbs.  phosphoric  acid. 

The  straw  harvested  with  this  amount  of  grain  will  weigh 
approximately  two  thousand  pounds,  which  contain  12  lbs.  nitro- 
gen, 10  lbs.  potash  and  3  lbs.  phosphoric  acid. 

The  grower  of  wheat  has  no  option  but  to  sell  the  grain. 
Present  methods  of  disposing  of  the  straw  could  be  greatly  im- 
proved. The  straw  is  valuable  not  only  on  account  of  the  plant- 
food  which  it  contains  but  also  on  account  of  the  large  amount 
of  organic  matter.  Many  of  our  soils  are  hard  and  compact  and 
would  be  greatly  improved  by  plowing  the  wheat  straw  under, 
thus  bettering  their  mechanical  condition  by  making  them  take 
up  water  more  readily  and  part  with  it  by  evaporati6n  more  re- 
luctantly. The  straw,  instead  of  being  burned  or  allowed  to  decay 
in  one  huge  pile,  should  be  hauled  or  dragged  over  the  field, 
scattered  about  and  plowed  under.  It  is  true  that  decomposition 
of  straw  takes  place  but  slowly  in  this  climate,  but  tlie  little  extra 
trouble  in  plowing  will  be  repaid  by  the  improvement  of  the  soil 
which  will  result.  Where  headers  are  used,  much  of  the  straw 
is  left  in  the  fields,  but  that  which  is  removed  should  nevertheless 
be  returned  to  the  soil. 

The  preceding  remarks  apply  to  farms  almost  exclusively  de- 
voted to  raising  wheat,  and  on  which  little  stock  is  kept.  On  farms 
where  a  variety  of  crops  is  grown,  the  manure  produced  by  bedding 
the  stock  in  stables,  as  well  as  that  which  accumulates  when 
cattle  winter  about  the  straw  pile,  should  be  hauled  onto  the  fields 
and  plowed  under  when  the  soil  is  being  prepared  for  a  subsequent 
crop. 

7.  Oats.  One  thousand  pounds  of  oats  contain  20  lbs.  nitro- 
gen, 12  lbs.  potash  and  16  lbs.  phosphoric  acid. 

The  straw  harvested  with  this  amount  of  grain  will  weigh 
approximately  two  thousand  pounds,  which  contain  12  lbs.  nitro- 
gen, 25  lbs.  potash  and  4  lbs.  phosphoric  acid. 

The  grain  may  be  either  sold  or  fed  on  the  farm.  At  prices 
which  usually  prevail,  it  pays  better  to  pursue  the  former  course 
and  feed  corn  or  Kafir. 
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The  remarks  made  concerning  the  disposal  of  wheat  straw 
apply  with  equal  force  in  regard  to  oat  straw,  with  the  exception 
that  the  latter  contains  a  larger  amount  of  plant-food  and  its 
return  to  the  soil  is  even  more  important. 

8.  Cam,  One  thousand  pounds  of  corn  in  the  ear  contain  14 
lbs.  nitrogen,  5  lbs.  potash  and  6  lbs.  phosphoric  acid. 

Approximately  six  hundred  pounds  of  corn  stover  will  be 
produced  along  with  this  amount  of  corn.  This  weight  of  stover 
contains  6  lbs.  nitrogen,  8  lbs.  potash  and  2  lbs.  phosphoric  acid. 

By  far  the  largest  amount  of  corn  grown  in  the  Territory  is 
husked  from  the  standing  stalks,  which  are  left  in  the  field  and 
serve  as.  winter  pasture  for  cattle.  It  is,  however,  customary  to 
drag  oflP  the  stalks  in  the  spring  and  burn  them.  This  practice 
has  its  commendable  features,  as  it  is  very  diilicult  to  get  the 
soil  in  good  condition  when  it  is  littered  with  corn  stalks.  Not- 
withstanding this,  the  practice  is  a  wasteful  one  knd  should  be 
resorted  to  as  seldom  as  possible.  All  of  the  nitrogen  is  lost  when 
anything  is  burned,  as  well  as  the  organic  matter  in  which  many 
of  our  soils  are  deficient. 

The  disposal  of  the  corn  is  accomplished  in  two  principal 
ways,  either  by  selling  the  crop  direct,  or  by  feeding  it  to  cattle 
or  hogs  and  selling  them.  From  the  standpoint  of  maintenance 
of  fertility,  the  former  method  is  undesirable.  Better  returns 
in  money  are  usually  secured  and  less  depletion  of  the  soil's  re- 
sources takes  place  when  the  corn  is  fed  to  stock  and  the  manure 
returned  to  the  soil.  When  any  crop  is  fed  to  stock,  less  than  25 
per  cent  of  the  manurial  value  of  the  feed  is  carried  off  by  the  ani- 
mals when  they  are  sold.  This  being  the  case,  farms  where  a  suffici- 
ent number  of  animals  is  fed  to  consume  the  corn  crop  will,  beyond 
question,  be  producing  good  crops  of  corn  long  after  the  farms 
from  which  the  crop  is  sold  every  year  have  been  abandoned. 

9.  Kafir,  One  thousand  pounds  of  mature  Kafir  fodder  (whole 
plant)  contain  8  lbs.  nitrogen,  22  lbs.  potash  and  9  lbs.  phosphoric 
acid. 

For  sake  of  comparison,  one  thousand  pounds  of  corn  fodder 
contain  12  lbs.  nitrogen,  9  lbs.  potash  and  6  lbs.  phosphoric  acid. 
This  does  not  indicate  a  great  difference  ih  the  effect  of  these  crops 
on  the  soils. 

Under  present  conditions,  the  bulk  of  Kafir  grown  is  fed  on. 
the  farm.  This,  as  with  corn,  is  the  most  desirable  method  of 
disposing  of  the  crop. 

10.  Cotton.  There  is  no  other  crop  that  will,  if  improperly 
managed,  more  certainly  diminish  the  fertility  of  the  soil.  The 
impoverished  soils  of  the  old  cotton-growing  states  are  a  more 
convincing  argument  in  support  of  this  proposition  than  any  ar- 
rangement of  the  results  of  chemical  analyses  could  possibly  be. 
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Yet  it  may  serve  a  useful  purpose  for  us  to  examine  the  compo- 
sition of  the  cotton  plant,  that  we  may  understand  clearly  why 
it  is  so  exhausting  to  the  soil  and  how  to  avoM  this  exhaustion. 

One  thousand  pounds  of  ginned  cotton  contain  3J  lbs.  nitro- 
gen, 4|  lbs.  potash  and  1  lb.  phosphoric  acid. 

With  this  amount  of  lint  will  be  produced  two  thousand 
pounds  of  cottonseed,  which  contain  63  lbs.  nitrogen,  23  lbs. 
potash  and  25  lbs.  phosphoric  acid. 

If  nothing  but  the  lint  is  sold,  and  the  seed  is  in  some  way 
returned  to  the  soil,  but  very  little  diminution  of  the  soil's  fer- 
tility will  result,  the  lint  containing  but  an  insignificant  amount 
of  plant-food. 

The  seed,  on  the  contrary,  is  a  concentrated  substance  which 
contains  a  large  amount  of  materials  whose  removal  impover- 
ishes the  soil.  Cottonseed  may  be  disposed  of  in  a  variety  of  ways, 
chief  among  them  being  (a)  selling  for  an  absurdly  low  price  to 
gins,  where  it  is  sometimes  used  for  fuel,  thus  entailing  an  enor- 
mous waste  of  nitrogenous  matter;  (b)  selling  to  oil  mills,  where 
the  oil  is  extracted  and  the  cottonseed  meal  shipped  to  northern 
markets,  carrying  with  it  the  fertility  of  our  soils;  (c)  feeding  the 
seed  to  cattle,  or  exchanging  it  for  cottonseed  meal  at  the  oil 
mill  and  feeding  the  meal. 

Without  losing  sight  of  the  fact  that  it  is  not  always  possi- 
ble to  do  the  best  thing  from  an  economic  standpoint,  it  does  seem 
that  the  lesson  of  the  old  states  should  not  be  lost  on  this  new 
country.  At  times  it  may  be  necessary  to  sell  the  seed  for  what 
it  will  bring  and  use  the  proceeds  for  pressing  necessities.  This 
should,  however,  be  the  exception  and  not  the  customary  method. 
The  cotton-grower  is  very  apt  to  become  a  "one-crop"  man,  and, 
if  he  does,  the  chances  are  that  he  will  leave  neither  money  nor  a 
good  farm  to  his  children. 

The  general  results  of  feeding  experiments  with  cottonseed 
are  that  it  may  be  fed  with  profit  to  steers  in  connection  with 
our  common  forage  plants,  such  as  corn  or  Kafir  stover.  It  is 
not  considered  safe  to  feed  it  to  hogs,  but  bad  results  are  not 
always  experienced  when  hogs  are  allowed  to  run  after  steers 
that  have  been  fed  cottonseed.  The  building  of  oil  mills  should 
be  encouraged  and,  when  they  are  established,  "^n  exchange  of 
cottonseed  for  cottonseed  meal,  which  is  the  better  feed,  should 
be  made  instead  of  selling  the  seed.  The  meal  is  left  after  the 
extraction  of  most  of  the  oil,  and  is  an  excellent  feeding  stuff 
in  addition  to  its  containing  nearly  all  of  the  plant-food  which 
was  in  the  hulled  seed.  The  feeding  of  cottonseed  and  its  products 
to  cattle  by  cotton-growers  is  the  proper  method  of  keeping  up 
the  fertility  of  our  cotton-fields.  Had  this  plan  been  followed  by 
cotton-growers  in  the  old  South,  they  would  not  now  be  under 
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the  pressing  burden  of  an  enormous  annual  expenditure  for  com- 
mercial fertilizers. 

11.  Castor  Beans.  An  extended  study  of  the  castor  oil  plant 
has  been  made.  Since  the  leaves  and  stalks  of  this  plant  remain  in 
the  field,  the  plant-food  which  they  contain  returns  in  a  great 
measure  to  the  soil  and  need  not  enter  into  this  discussion. 

The  portion  which  is  gathered  when  the  crop  Is  harvested 
consists  of  the  pods  containing  the  beans,  together  with  the  stems 
of  the  spikes.  This  is  later  divided  into  two  portions,  which  we 
have  designated  respectively  as  beans,  the  part  which  is  sold;  and 
pods,  which  remain  on  the  farm.  One  hundred  pounds  of  the  dry, 
gathered  spikes  yield,  as  the  average  of  our  determinations,  55  lbs. 
of  cleaned  beans  and  45  lbs.  of  pods.  The  features  of  this  crop 
which  deserve  study  are  (a)  the  amount  of  plant-food  sold  with 
the  beans  and  (b)  the  amount  of  plant-food  contained  in  the  pods 
and  whether  or  not  they  are  worth  looking  after. 

One  thousand  pounds  of  castor  beans  contain  35  lbs,  nitrogen, 
4  lbs.  potash  and  14  lbs.  phosphoric  acid. 

The  pods  gathered  with  this  amount  of  beans  weigh  approx- 
imately eight  hundred  pounds  and  contain  13  lbs.  nitrogen,  46  lbs. 
potash  and  1|  lbs.  phosphoric  acid. 

The  beans  themselves  are  not  exceptionally  "hard"  on  the  soil, 
and  a  comparison  of  the  money  value  of  castor  beants  with  that  of 
an  equal  weight  of  other  crops  leads  to  the  conclusion  that  it  is 
desirable  to  grow  them  in  preference  to  crops  that  require  a  large 
amount  of  expensive  machinery  to  handle. 

The  pods  contain  an  amount  of  plant-food  of  more  value 
than  that  present  in  an  equal  weight  of  average  wood  ashes.  The 
value  of  ashes  as  a  fertilizer  is  well  known  and  utilized  by  careful 
farmers.  The  pods  of  castor  beans  are  fully  as  valuable  and  should 
be  taken  care  of  and  returned  to  the  soil.  Their  value  as  a  manure, 
based  upon  what  the  plant-food  in  them  would  cost  if  purchased  in 
the  form  of  fertilizers,  is  over  ten  dollars  per  ton.  This  figure  repre- 
sents the  extent  to  which  the  stored-up  capital  of  the  farm  is  drawn 
upon  and  wasted  when  this  portion  of  the  crop  is  not  returned  to 
the  soil.  The  plant-food  in  the  hulls  is  slowly  available  and  their 
effect  would  be  lasting.  From  their  composition,  they  are  well 
suited  for  the  manuring  of  fruit  trees  and  similar  valuable  crops. 
The  pods  cannot  be  sold  for  money,  but  they  are  a  feature  of  thi^ 
crop  second  only  in  importance  to  the  beans,  and  should  be  put  to 
good  use  and  not  be  wasted. 

12.  Alfalfa  and  Cow-Peas,  (See  pp.  53-57.)  The  preceding 
comprise  the  principal  crops  that  are  grown  for  market.  In  this 
connection,  the  class  of  plants  to  which  alfalfa  and  cow-peas  belong 
should  be  mentioned.  These  two  are  the  most  promising  legumin- 
ous plants  for  forage  in  this  climate.    They  differ  from  the  crops 
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previously  mentioned  in  that  they  possess  the  power  of  securing 
from  the  air  a  portion  of  the  nitrogen  which  their  growth  requires. 
Thus,  when  grown  and  fed  on  the  farm,  they  increase  rather  than 
diminish  the  stock  of  fertility  in  the  soil.  When  cow-peas  are 
plowed  under,  not  only  is  the  mechanical  condition  of  the  soil 
improved,  but  there  is  an  increase  in  the  store  of  plant-food  avail- 
able for  subsequent  crops.  The  same  is  true  of  alfalfa,  whether 
it  is  pastured  or  cut  for  hay  and  fed  on  the  farm,  the  manure  being 
returned  to  the  soil. 


ANALYSES   OF  WATERS. 

The  character  of  the  water  supply  has  so  much  to  do  with  the 
health  of  any  community  that  it  merits  great  attention.  The  chief 
factors  which  determine  whether  or  not  a  given  water  is  fit  to 
drink  are  the  quantity  and  character  of  the  dissolved  mineral 
matter  which  it  contains  and  the  nature  and  source  of  the  organic 
matter.  The  mineral  matter  depends  on  the  character  of  soil 
through  which  the  water  percolates  before  it  is  drawn  for  use.  The 
amount  and  character  of  the  organic  matter  is  to  a  great  extent, 
affected  by  local  contaminating  influences. 

1.  Mineral  matter.  More  or  less  complete  analyses  have  been 
n^ade  of  the  mineral  matter  contained  in  162  samples  of  water.  The 
samples  secured  represent  nearly  every  county  and  condition  of 
soil.  Further  work  has  not  given  cause  to  change  the  following 
statement  made  in  Bulletin  29,  September,  1897.  "It  may  be  said, 
in  general,  that  gDod  water  is  obtainable  in  almost  every  part  of 
Oklahoma.  There  are  a  few  localities  where  more  or  less  difficulty 
is  experienced,  but  eare  in  digging  the  well  is  frequently  repaid 
by  a  supply,  small  at  times,  of  good  water.  The  mistake  of  going 
deeper  for  more  water  is  sometimes  made  with  the  result  that  it  is 
secured  but  that  the  whole  supply  is  unfit  for  use.  If  the  first 
water  struck  is  good,  and  there  is  a  fair  amount  of  it,  digging 
should  be  stopped,  especially  in  localities  where  bad  water  is 
frequent.    A  second  well  may  be  dug  if  the  supply  is  insufficient." 

2.  Organic  matter.  Epidemics  of  typhoid  fever  are  frequently 
traceable  to  organic  contamination  of  the  water  supply  and  this 
contamination  is  usually  due  to  carelessness  which  no  amount  of 
analyzing  the  water  will  remedy.  Attention  was  called  to  this 
in  an  early  Bulletin  (No.  7,  July,  1893)  and  the  following  advice 
concerning  location  of  wells  was  published.  "Do  not  invite  pol- 
lution by  locating  a  well  near  a  cess-pool  or  barnyard.  I  found 
a  few  wells  very  poorly  walled  and  some  very  badly  located,  and 
in  one  or  two  instances  the  location  could  not  have  been  worse  had 
the  question  been  carefully  studied.    Those  of  you  who  have  not 
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permanently  located  your  buildings  would  do  well  to  first  find  a 
supply  of  good  water — I  believe  it  can  be  obtained — then  build 
near  the  water."  "Should  the  water  have  a  disagreeable  smell 
after  having  been  kept  in  either  an  open  or  closed  vessel  any  con- 
siderable length  of  time,  something  is  radically  wrong  and  the 
source  of  pollution  should  be  immediately  looked  up  and  removed 
without  delay." 

The  importance  of  keeping  the  water  of  wells  and  springs  free 
from  organic  contamination  cannot  be  too  strongly  urged  as  it  is 
from  this  source  that  much  sickness  comes.  Insects,  toads,  mice^ 
rats,  and  rabbits  have  a  way  of  getting  into  wells  that  is  at  times 
past  finding  out  but  they  can  be  kept  out  by  properly  curbing  and 
covering  the  well.  No  amount  of  covering  will  prevent  drainage 
from  getting  into  the  well  which  should  in  all  cases  be  at  least  100 
feet  from,  and  on  higher  ground  than,  any  possible  source  of  refuse 
from  the  house  or  barn. 

3.  Waters  for  irrigation.  Much  work  has  been  done  on  this 
subject  and  two  bulletins  have  been  issued.  The  following  sum- 
mary from  Bulletin  No.  38  gives  the  conclusions  which  have  been 
reached : 

"1.  The  water  of  the  Salt  Fork  of  the  Arkansas  and  of  the 
Cimarron  river  is  unfit  to  be  used  for  irrigation  except  in  very 
limited  amounts. 

"2.  The  water  of  the  North  Canadian  and  of  the  South  Can- 
adian may  be  safely  used  for  irrigation. 

"3.  None  of  the  smaller  streams  that  have  been  examined, 
except  the  Black  Bear,  are  unfit  to  be  used  for  irrigation. 

"4.  Well  waters  vary  greatly  in  the  amount  and  character  of 
the  dissolved  mineral  matters  which  they  contain  and  should  be 
analyzed  before  being  arranged  to  be  used  for  irrigation. 

"5.  A  partial  survey  of  the  conditions  which  must  be  met  in 
The  construction  of  reservoirs  for  the  retention  of  storm  river 
waters  has  been  made  and  it  is  not  clear  that  this  method  is  en- 
tirely feasible  in  all  cases." 

Correspondence  should  always  be  had  with  the  station  before 
Rending  samples  for  analysis  as  certain  precautions  in  sampling 
must  be  observed  to  make  the  results  trustworthy. 


FEEDING  CORN  AND  KAFIR. 

1.  Introduction.  The  general  trend  of  results  of  feeding  trials 
with  Kafir  products  is  that  it  requires  more  Kafir  than  it  does  of 
Indian  com  to  produce  a  pound  of  live-weight.  In  an  experiment 
-with  pigs  at  the  Kansas  Station  (Bui.  53.)  it  was  found  that  5.15 
lbs.  red  Kafir  meal  were  required  to  produce  a  pound  of  gain  while 
4-^8  lbs.  corn  meal  gave  the  same  result.    In  each  case,  the  pigs 
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were  given  all  they  would  eat  and  while  those  fed  Kafir  meal  gained 
1.37  lbs.  per  day,  those  fed  on  corn  meal  gained  1.7  lbs. 

Another  trial  at  the  same  station  (Bui.  61)  gave  even  more 
marked  results  in  favor  of  corn  meal,  3.96  lbs.  of  which  gave  a 
pound  of  gain  against  6.21  lbs.  of  Kafir  meal.  The  pigs  fed  corn 
meal  made  an  average  daily  gain  of  1.44  lbs.  while  those  fed  Kafir 
meal  gained  but  one-half  pound  per  day.  An  experiment  in  fatten- 
ing heifers  is  also  reported  in  the  same  bulletin.  It  is  concluded 
^'that  red  Kafir  corn  meal  is  not  quite  equal  to  corn  meal  for  fatten- 
ing cattle,  though  the  difference  in  favor  of  corn  is*  less  marked 
than  in  the  case  of  the  hogs." 

In  another  trial  at  the  Kansas  Station  (Bui.  67)  three  lots  of 
steers  were  fed  corn  meal,  red  Kafir  meal,  and  white  Kafir  meal, 
respectively,  making  daily  gains  of  1.86  lbs.,  1.71  lbs.,  and  1.78  lbs. 
per  head.  To  produce  a  pound  of  gain  in  weight  it  required  9.97 
lbs.  of  corn  meal,  10.86  lbs  red  Kafir  meal,  or  10.41  lbs  white  Kafir 
meal.  The  profit  from  the  five  steers  fed  corn  meal  was  f47.60;  from 
the  five  fed  red  Kafir  meal,  $44.98;  from  the  five  fed  white  Kafir 
meal,  f42.02.  Hogs  followed  the  steers  during  the  experiment  and 
iA.ade  gains  which  bring  the  profit  from  the  feeding  of  corn  meal 
up  to  154.70;  red  Kafir  meal  to  |55.10;  and  white  Kafir  meal  to 
f53.23,  ^'which  practically  places  Kafir  corn  on  the  same  basis  as 
corn  in  regard  to  feeding  value.'' 

Practical  feeding  experiments  have  been  conducted  at  this 
station,  the  results  of  which  will  be  found  on  pp.  18  to  32. 

In  view  of  the  increasing  importance  of  Kafir  in  this  and  similar 
regions,  it  is  necessary  that  a  definite  system  of  nomenclature  be 
vsed  when  speaking  and  writing  of  the  crop.  The  following,  based 
principally  on  current  usage  among  farmers,  is  used  in  this  report: 

KaftTy  the  crop  in  general. 

K€Lfir  com,  thrashed  grain. 
.    Kafir  heads,  portion  bearing  grain. 

Kafir  fodder,  whole  plant  above  ground. 

Kafir  stover,  Kafir  fodder  minus  the  heads  or  grain. 

Kafir  meal,  ground  Kafir  corn. 

2.  Digestion  experiments.  After  a  crop  has  been  found  to  yield 
well  and  grow  readily,  it  is  most  desirable  to  have  a  correct  estimate 
of  its  value.  Chemical  analyses  alone  will  not  furnish  a  correct 
basis  for  this  estimate.  Feeding  trials  in  comparison  with  a  crop 
of  known  value  are  practical  experiments  but  are  much  infiuenced 
by  the  conditions  of  the  experiments.  These  two,  however,  in  con- 
nection with  trials  of  the  digestibility  of  the  feeding  stuff  in 
question,  aid  in  determining  to  a  great  extent  the  value  which 
should  be  attached  to  a  crop.  With  this  purpose  in  view,  several 
digestion  trials  have  been  conducted  by  the  station. 

In  a  digestion  trial,  weighed  quantities  of  feed  are  given  to 
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animals  (usually  steers  or  sheep)  and  the  dung  is  collected  and 
weighed.  Both  the  feed  and  the  dung  are  analyzed  and  from  these 
data  the  per  cent,  of  food  digested  is  determined. 

Twenty-two  separate  trials  were  made  with  Kafir  products  fed 
to  steers.  The  complete  details  of  the  experiment  were  reported  in 
Bulletin  No.  37.  The  essential  results  of  the  experiment  may  be 
summarized  as  follows: 

Kafir  stover  contained  as  much  digestible  matter  as  average 
corn  stover. 

Kafir  fodder  contained  10  per  cent,  less  digestible  matter  than 
average  corn  fodder. 

Kafir  heads  contained  one-third  as  much  digestible  matter  as 
average  corn-and-cob-meal. 

Kafir  corn  fed  in  the  heads  was  neither  more  nor  less  digestible 
than  when  fed  after  thrashing. 

Kafir  com  fed  after  soaking  in  water  for  twelve  hours  was  less 
digestible  than  when  fed  dry. 

Kafir  com  fed  dry  contained  40  per  cent,  less  digestible  matter 
than  coarsely  ground  Kafir  meal. 

Kafir  mealy  coarsely  ground,  contained  20  per  cent,  less  digesti- 
ble matter  than  average  corn  meal. 

It  paid  to  grind  Kafir  com — One  hundred  pounds  of  Kafir  meal 
contained  as  much  digestible  matter  as  one  hundred  and  sixty- 
seven  pounds  of  Kafir  corn. 

A  gain  of  thirteen  per  cent,  in  the  amount  of  digestible  matter 
was  secured  when  Kafir  fodder  was  thrashed,  the  grain  ground  and 
fed  to  steers  along  with  the  shredded  stover  from  the  f cSder. 

A  gain  of  less  than  two  per  cent,  in  the  amount  of  digestible 
matter  was  secured  when  Kafir  fodder  was  thrashed,  and  the  result- 
ing Kafir  corn  fed  to  steers  along  with  the  shredded  stover  from  the 
fodder. 

DIGESTION  OP  KAFIR  CORN  BY  STEERS. 

The  following  comparison  of  the  composition  of  Kafir  corn 
before  and  after  having  passed  through  the  digestive  tract  of 
steers  shows  the  slight  extent  to  which  the  small,  hard  grains  are 
affected  during  the  process. 

Composition  of  Kafir  corn. 

Water-free  substance. 
Ash.    Protein    Fiber    N-freeex.     Ether  ex. 

As  fed  dry..   ...   1.30    12.72      1.82  81.00  3.16 

After  digestion,  A 0.83     11.73       1.65  82.34  3.45 

B 0.81     13.60       1.76  80.78  3.05 

C 0.85    12.54       1.69  82.00  2.92 

D 0.74     11.04      1.74  83.95  2.53 

Average,  A,  B,  C,  &  D. 0.81     12.23       1.71  82.26  2.99 
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Water-free  substance. 
Ash.    Protein    Fiber    N-freeex.     Etlierex. 

As  fed  soaked 1.37    13.11      1.88          80.13  3.51 

After  digestion,  A 0.78     12.85      2.24          80.73  3.40 

B 0.77     12.49       1.70           81.51  3.53 

Average,  A  &  B 0.78    12.67      1.97          81.11  3.47 

Calculated  to  organic  matter,  we  have  the  following  composi- 
tion for  Kafir  corn  fed  dry,  before  and  after  digestion : 

As  fed.     After  digestion.  Difference. 

Protein 12.88                12.33  —.55 

Fiber 1.84                  1.72  —.12 

Nitrogen-free  extract 82.08                82.94  .86 

Ether  extract 3.20                  3.01  —.19 

In  the  same  manner,  the  organic  matter  of  Kafir  corn  after 

soaking  for  12  hours  has  the  following  composition,  before  and 
after  digestion: 

As  fed.    After  digestion.  Difference. 

Protein 13.32                12.77  —.55 

Fiber 1.91                  1.98  .07 

Nitrogen-free  extract 81 .  21                81 .  76  .55 

Ether  extract 3.56                  3.49  —.07 


TEXAS  FEVER. 

The  importance  of  the  cattle  industry  in  the  territory  and  the 
inconvenience  and  loss  that  are  caused  by  necessary  quarantine 
regulations  have  led  to  a  large  amount  of  work  by  the  station  in 
its  endeavor  to  aid  in  securing  a  thorough  knowledge  of  Texas 
fever.  In  May  of  this  year.  Bulletin  No.  39  was  issued  and  con- 
tained an  account  of  the  dipping  experiments  conducted  at  Noble 
by  the  station  and  of  trials  of  inoculation  as  a  possible  means  of 
prevention  of  the  disease.  The  general  features  of  the  disease  were 
described  in  Bulletin  No.  27  issued  in  July,  1897.  Copies  of  the83 
bulletins  will  be  sent  to  those  interested  so  long  as  the  supply  lasts. 

The  following  from  Bulletin  No.  39  sums  up  the  Texas  fever 
situation  and  the  results  of  experiments  conducted  by  the  station: 

Northern  cattle  may  be  brought  south  with  safety  if  they  are 
placed  on  pastures  free  from  infection.  Calves  may  be  shipped 
south  under  any  conditions  with  more  safety  than  mature  cattle, 
and  stock  breeders  may  get  well  bred  animals  from  southern  herds 
without  any  danger  of  losing  the  cattle  from  Texas  fever. 

The  dynamo  oil  used  in  the  dipping  experiments  is  abs :)lute]y 
destructive  to  the  cattle  tick  and  can  be  used  under  proper  con- 
ditions with  little  danger  to  cattle.  Dipping  in  this  oil  late  in  the 
fall  or  during  winter  is  not  advisable.     A  sample  of  oil  from  the 
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Nationf^J  Refining  Co.  of  Cleveland",  Ohio,  was  tried  on  ticks  and 
animals.  It  has  a  less  irritating  effect  on  the  skin  and  is  equally 
as  effective  in  killing  the  ticks  as  the  dynamo  oil. 

Keeping  defibrinated  blood  of  a  southern  animal  for  a  great 
length  of  time  seems  to  lessen  its  virulence  so  that  it  causes  a 
mild  attack,  of  the  fever.  This  was  tried  on  only  two  animals  and 
no  positive  conclusions  can  be  drawn  from  this  amount  of  work. 

The  old  theory  that  Texas  fever  is  communicated  by  sore  or 
feverish  feet  or  by  the  saliva  has  outgrown  its  usefulness.  It  is 
never  considered  by  those  who  have  studied  the  disease  experi- 
mentally, or  by  stockmen  who  have  informed  themselves  in  regard 
to  the  work  done,  and  then  observed  the  course  of  the  disease  and 
the  means  of  infection  on  stock  ranches.  The  so-called  "tick 
theory"  is  no  longer  a  theory  but  a  fact,  and  the  national  quaran- 
tine line  is  located  with  reference  to  the  distribution  of  the  catthj 
tick,  and  this  onh'.  The  only  object  in  enforceing  the  quarantine 
against  southern  cattle  during  the  time  they  are  infected  with  the 
tick  is  to  prevent  losses  among  cattle  susceptible  to  this  disease. 
The  old  theories  of  infection  by  means  of  the  feet,  or  by  the  saliva 
have  received  as  careful  attention  from  experimenters  as  any 
theories  could  receive,  but  were  completely  disproved  in  every  ex- 
periment, while  infection  by  ticks  has  always  produced  the  disease 
in  a  recognizable  form. 

The  actual  cause  operating  in  the  body  and  which  produces  the 
disease  is  a  very  minute  parasite  or  one-celled  animal  which  lives 
in,  and  soon  destroys,  the  red  blood  corpuscles.  In  the  acute  form 
of  the  disease,  more  than  one-half  of  the  red  corpuscles  may  be 
destroyed  in  a  few  days,  thus  producing  the  thin,  watery  condiiion 
of  the  blood  so  noticeable  on  post  mortem  examination.  This 
organism  which  causes  the  disease  is  conveyed  from  southern 
cattle  to  susceptible  cattle  by  means  of  the  cattle  tick.  The  one 
means  at  hand  to  prevent  the  communication  of  the  disease  is  by 
preventing  the  transference  of  cattle  ticks.  Killing  the  ticks  by 
dipping  the  cattle  in  oil,  with  the  proper  precautions,  or  by  apply- 
ing oil  with  a  brush  to  infected  animals,  or  by  picking  th(?  ticks 
off  and  destroying,  are  methods  for  the  prevention  of  the  sppi^ad 
of  the  disease. 

Medical  treatment  is  usually  not  very  successful  unless  Die 
disease  is  recognized  in  its  earliest  stages.  The  destruction  uf  the 
red  corpuscles  of  the  blood  has  been  going  on  for  some  time  before 
the  symptoms  become  well  marked  and  the  remedies  used  at  this 
time  give  little  beneficial  results.  The  bcwels  should  be  opened  by 
giving  one  quart  of  raw  linseed  oil,  or  one  pound  of  salts  for  an 
adult  animal.  Quinine  is  frequently  beneficial  in  doses  of  two  to 
four  drachms  three  times  daily. 
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WEEDS. 


Two  bnlletins  have  been  issued  by  the  station  describing  the 
commonest  and  most  troublesome  weeds.  The  demand  for  these 
bulletins  has  exhausted  the  supply  and  both  are  now  out  of  print. 
There  seems  to  be  an  impression  that  each  weed  requires  borne 
Bort  of  special  treatment  to  eradicate  and  destroy  it.  Inquiries 
about  weeds  are  numerous.  They  are  nearly  all  answered  in  the 
following  remarks  taken  from  Bulletin  No.  41. 

"It  may  be  stated  in  general  that  the  principle  upon  which  to 
work  in  the  eradication  of  Tveeds  is  to  prevent  growth  and  propa- 
gation. In  the  case  of  annuals  and  biennials,  growth  is  in  most 
cases  destroyed  if  propagation  is  prevented;  example,  purslane. 
With  some  species  where  the  same  individual  lives  for  more  than 
two  years,  propagation  may  be  prevented  and  still  the  original 
plant  become  stronger  thereby;  example,  bindweed.  If  the  energy 
of  the  plant  is  not  employed  in  producing  seed,  it  has  the  more  left 
for  foliage  and  consequently  for  increasing  the  store  of  food  in  the 
roots;  example,  perennial  ragweed.  The  young  shoots  from  peren- 
nial deej)-rooted  plants  are  produced  at  the  expense  of  the  material 
stored  in  the  roots  until  these  young  shoots  produce  foliage  with 
which  to  gather  nourishment  from  the  air  to  replenish  the  subter- 
ranean storehouse  and  also  produce  seed.  Therefore  it  is  easy  to 
see  that  if  perennial  plants  are  prevented  from  forming  foliage  they 
must  in  time  be  starred  out.  It  would  often  appear  that  this  is 
not  the  case,  but  the  conclusion  is  reached  that  the  shoots  have 
been  destroyed  but  once  or  twice  or  the  work  has  not  been  done 
thoroughly  enough  to  prevent  the  formation  of  foliage  from  a 
shoot  already  formed. 

"Too  many  farmers  in  the  territory  are  neglecting  the  weed 
question.  The  rich  new  soil  is  not  very  foul  until  crops  have  been 
grown  for  a  few  years.  By  various  agents  the  seeds  are  distributed 
through  the  cultivated  field  and  those  plants  that  are  well  adapted 
to  escape  destruction  in  the  cultivation  of  crops  continue  to  grow 
and  reproduce.  Into  this  class  fall  the  passion  vine  of 'the  low 
grounds  and  the  perennial  ragweed  of  the  uplands. 

"Another  common  source  of  infection  is  the  highways.  Many 
of  the  highways  of  the  territory  have  never  been  graded  at  all. 
One  track  is  used  until  it  is  worn  and  washed  too  deep  to  be  safe, 
and  then  a  new  one  is  taken.  In  most  places  where  the  native 
grasses  have  not  possession  of  the  soil,  rank  weeds  grow  up  unless 
the  soil  is  continually  washed  away.  The  seeds  from  these  are  not 
only  scattered  along  the  highways  by  animals  and  vehicles,  but  are 
carried  by  the  winds  far  over  the  fields.  Much  can  be  done  towards 
preventing  this  distribution  by  expending  a  comparatively  small 
amount  of  labor  on  wayside  weeds.  The  writer  has  driven  several 
hundred  miles  in  the  territory,  and  yet  no  instance  is  recalled  of 
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Laving  observed  any  cutting  of  weeds  along  the  public  highway's, 
although  in  many  places  they  stood  ten  feet  high. 

"While  Oklahoma  is  a  good  place  for  the  luxurious  growth  of 
weefls  the  long,  hot,  dry  days  are  excellent  times  for  killing  them. 
The  practice  of  every  farmer  in  the  territory  is  not  to  be  condemned, 
for  often  large  fielfls  of  forty  acres  or  more  are  seen  almost  entirely 
free  from  weeas  of  any  kind." 

Briefly,  the  way  to  kill  any  weed  that  grows  is  by  killing  it. 
The  manner  of  doing  this  must  be  varied  slightly  to  suit  the  kind 
of  weed  but  if  any  of  them  are  plowed  and  cultivated  and  scraped 
and  hoed  up  persistently,  they  will  soon  die. 


SHADE  TREES. 

The  planting  of  shade  trees  for  the  production  of  timber  as 
well  as  for  their  beauty  should  receive  large  attention.  Many 
lessons  might  be  drawn  from  the  experience,  not  always  fortunate, 
of  the  station.  The  most  important,  however,  is  the  influence  of 
continued  clean  cultivation  on  the  growth  and  general  vigor  of 
trees.  The  accompanying  illustration  shows  two  rows  of  maples 
that  were  set  out  in  the  spring  of  1892  and  at  that  time,  had  an 
equal  chance  for  making  successful  growth.  The  row  of  small  trees 
was  close  to  the  fence  and  received  only  partial  cultivation.  The 
larger  trees  in  the  illustration  received  thorough  cultivation,  the 
land  being  kept  free  from  weeds  and  grass  for  a  space  of  at  least 
a  rod  on  each  side  of  the  row.  But  few  trees  fail  to  make  good 
growth  if  they  are  set  out  in  large  enough  holes  and  given  clean 
cultivation  from  the  start.  Holes  three  feet  in  diameter  and  three 
feet  deep  are  none  too  large,  the  hole  being  filled  in  to  the  proper 
dpoth  with  surface  soil  before  setting  the  tree. 

The  division  of  forestry  of  the  U.  S.  Department  of  agriculture 
has  started  experiments  in  the  growing  of  forest  trees  on  tne 
station  grounds.  In  April,  1898,  trees  one  year  old  from  cuttings 
were  s^t  out  as  indicated  in  the  accompanying  table,  four  feet 
apart  each  way.    They  were  given  clean  cultivation  but  no  pruning 

No.  Set  in     No.  Alive     Per  Cent     No.  Alive     Per  Cent    Per  Cent 
KIND  OF  TREE.  April.         in  Nov..    Died  During    June  1,    Died  During    Surviv- 

1808-  1898.  Summer,         1809.  Winter.        ing  14 

1898.  1808-99.      months. 

Catalpa 1599  1497  6.4  1482  1.0  92.7 

Red  (soft)  Maple . . .  2558  1321  48 . 4  1280  3.1  50 . 0 

Silver  Maple 1500  1060  29.3  1017  4.1  67.8 

White  Elm 1500  1176  21.6  1155      •     1.8  77.0 

White  Ash 320  290  8.1  289  0.3  90.0 

Black  Cherry 270  228  15.5  224  1.8  82.9 

Black  Birch 511  123  75.9  118  4.1  23.1 

Black  Locust 333  256  23.1  247  :^.5  74.1 
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or  other  attention.  The  accompanying  results  give  some  indica- 
tion of  the  relative  hardiness  of  the  different  trees  included  in  the 
list  but  are  not  in  any  sense  to  be  regarded  as  final. 

The  following  summarizes  the  record  of  seedlings  from  plant 
ing  in  April,  1898. 

iri  vn  OT?  TTf^vw  ^o.  Alive  in  Nov..       No.  Alive  in  May,    Per  Cent  Sumvingr 

KIND  U*   IKhli.  ^ggg  ^ggg        ^'       Winter,  1898-99. 

Walnut  (black) 258  243  94.2 

Pecan 465  124  26.7 

Bur  Oak 150  133  88.7 

Bur  and  Red  Oak 411  403  98. 1 


BORERS  IN  TREES. 

There  are  a  number  of  plans  for  the  prevention  of  borers  in 
trees.  Many  use  a  strong  solution  of  lye  and  wash  the  trunks  of 
the  trees  with  it  and  find  it  works  well.  At  the  station,  soft  soap 
mixed  with  a  strong  solution  of  common  washing  soda  has  bot^ii 
used  with  success.  If  this  wash  is  painted  on  the  trees  on  a  clear, 
warm  day,  it  will  leave  a  thin,  varnish-like  costing  on  the  trunks 
which  will  stay  there  for  a  number  of  weeks,  and  will  prevent  the 
female  beetles  from  laying  their  eggs  on  the  bark.  The  borers  are 
grubs  of  beetles  which  hatch  from  eggs  laid  on  the  bark. 


BORDEAUX   MIXTURE. 

The  following  from  Press  Bulletin  No.  38  explains  the  manner 
of  making  and  using  the  effective  insecticide: 

"Every  fruit  grower  should  own  a  spraying  apparatus  and 
should  apply  Bordeaux  mixture  once  before  the  blossoms  open, 
second  time  just  as  the  flowers  are  opening,  and  again  when  the 
apples  are  about  the  size  of  peas  and  a  fourth  and  fifth  spraying  at 
intervals  of  about  three  weeks  thereafter.  This  should  prevent 
apple  scab .  and  fungi  that  attack  the  foliage.  The  50  gallon 
formula  for  Bordeaux  mixture  is  as  follows:  Water,  50  gallons; 
blue  stone,  6  lbs.;  unslacked  lime,  4  lbs.  Take  one  head  out  of  a 
50  gallon  barrel  and  fill  half  full  of  water.  Tie  up  six  pounds  of 
blue  stone  in  a  piece  of  gunny-sacking  and  suspend  it  from  a  stick 
across  the  top  of  the  barrel.  In  another  vessel,  slack  4  lbs.  of 
lime  to  a  smooth  paste  free  from  lumps  and  grit.  When  the  smooth 
paste  is  obtained,  add  enough  water  to  make  25  gallons.  This  is 
called  milk  of  lime  and  must  be  well  stirred  before  using.  It  will 
be  found  very  convenient  to  cut  a  50  gallon  barrel  in  two,  making 


Digitized  by  VjQOQlC 


Killing  Insects — Dairying.  81 

two  25  gallon  tubs.  Having  a  50  gallon  barrel  empty,  each  of  two 
persons  should  take  a  bucket  and  into  the  barrel,  one  should  pour 
milk  of  lime  while  at  the  same  time,  the  other  pours  the  blue  stone 
solution.  When  all  is  mixed  thoroughly,  a  steel  knife  blade  should 
be  held  in  the  solution  for  one  minute  and  then  examined.  If  the 
steel  takes  on  a  copper  color,  more  lime  must  be  added  but  if  it 
does  not  the  preparation  is  ready  for  use." 


KILLING  INSECTS  IN  STORED  GRAIN. 

Wheat  stored  in  warehouses,  elevators,  and  granaries  is  fre- 
quently attacked  and  injured  by  insects.  They  may  be  killed  by. 
an  application  of  the  fumes  of  carbon  bi-sulphide  which  is  a  color- 
less liquid  with  strong  odor  and  evaporates  freely  at  ordinary 
temperature.  The  vapor  of  it  is  heavier  that  air,  is  highly  explosive 
and  a  strong  poison  when  taken  in  large  amounts.  Fire  should 
never  be  brought  within  100  ft.  of  where  it  is  being  used. 

In  using  it,  cover  the  grain  with  canvas  or  blankets  after 
having  placed  in  open,  shallow  dishes  on  the  grain,  one-half  pound 
of  the  bi-sulphide  for  each  100  bushels  of  grain.  The  grain  should 
remain  covered  for  twenty-four  hours  when  the  liquid  will  have 
evaporated  and  permeated  the  grain  killing  the  insects.  A  second 
treatment  may  be  required  when  the  grain  is  stored  in  large  bodies. 
The  carbon  bisulphide  in  50  lb.  cans  costs  about  10  cents  per  lb. 


DAIRYING. 

The  dairy  interests  of  Oklahoma  are  not  extensive  when  com- 
pared with  those  of  states  farther  north  where  large  amounts  of 
capital  are  invested  in  dairy  herds,  creameries  and  private  dairies. 
The  aggregate  number  of  cows,  however,  is  large  and  their  product 
18  of  considerable  value  and  may  easily  be  made  more  valuable. 
The  little  herd  on  eacn  farm  may  be  made  to  yield  a  product  which 
will  pay  for  a  large  share  of  the  living  expenses  of  the  family.  In 
many  cases,  partly  due  to  lack  of  facilities  and  largely  due  to  care- 
less methods,  it  does  not  do  so  now.  Much  of  the  butter  which  is 
brought  to  the  towns  is  of  poor  quality,  useless,  and  brings  a  very 
low  price.  The  cost  of  making  a  pound  of  poor  butter  is  about 
the  same  as  the  cost  of  making  a  pound  of  good  butter  and  there 
is  great  room  for  improvement. 

The  object  of  this  article  is  to  call  attention  to  the  advancoF 
in  dairy  knowledge  and  practices  which  have  been  made  in  recent 
years,  mainly  due  to  the  Efforts  of  Experiment  Stations  in  states 
where  dairv'og  is  a  chief  industry.    The  results  of  This  work  are 
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available  to  everyone  at  small  cost.  The  U.  S.  Department  of 
Agriculture  has  issued  three  Farmers'  Bulletins  which  tell  in  a 
practical  way  how  to  care  for  milk  on  the  farm  and  get  the  greatest 
returns  from  it.  They  are  as  follows  and  are  sent  free  to  all  appli- 
cants: Facts  About  Milk;  Butter  Making  on  the  Farm;  and  Care 
of  Milk  on  the  Farm. 

The  chief  factors  in  the  making  of  good  butter  are  care  and 
cleanliness  at  every  stage  of  the  operation.  While  expensive  ap- 
pliances make  the  work  easier,  it  is  possible  with  the  ordinary 
pails  and  crocks  and  churns  to  make  excellent  butter.  All  vessels 
should  be  thoroughly  scalded  each  time  before  they  are  used  and 
then  allowed  to  stand  in  the  sun  to  dry.  Milking  should  be  done 
in  a  clean  yard  or  stable  and  care  taken  that  no  dirt  finds  its  way 
into  the  pail.  The  milk  should  be  strained  at  once  through  either 
a  wire  screen  or  cotton  cloth  and  set  aside  in  vessels  that-  have  been 
thoroughly  cleansed  and  scalded.  The  temperature  while  the  cream 
is  rising  should  be  kept  as  low  as  possible  but  the  cellar,  room,  or 
cave  in  which  the  milk  is  kept  should  be  well  ventilated  and  not 
have  a  musty  odor.  A  high  temperature  is  less  injurious  than  a 
badly  tainted  atmosphere. 

After  the  cream  has  risen,  it  should  be  skimmed,  taking  as 
little  milk  with  it  as  possible.  The  cream  from  successive  skim- 
mings should  be  thoroughly  mixed  and  allowed  to  "ripen,"  that  is, 
to  develoi)e  the  odor  of  good  butter.  It  is  a  difficult  matter  to 
determine  just  when  the  cream  is  in  proper  condition  for  churning 
but  from  taste  and  odor,  one  can  judge  with  reasonable  accuracy. 
Much  cream  is  kept  too  long  before  churning.  One  to  two,  and 
at  moat  three  days  during  the  warm  season  will  develop  the  proper 
degree  of  sourness  in  the  cream  which,  if  kept  longer,  will  begin 
to  decompose. 

After  churning,  the  butter  should  be  worked  and  salted,  lacked 
in  crocks  or  made  into  rolls,  and  sold  as  soon  as  possible.  In  every 
town  there  are  many  families  that  would  fee  willing  to  pay  five 
rents  a  pound  extra  for  good  butter.  The  amount  and  character 
of  the  dirt  in  much  of  the  butter  which  is  to  be  had  in  stores  is 
appalling.  Butter  bought  from  farmers  has  been  found  to  contain 
chunks  of  salt,  pieces  of  wood  and  other  inconceivable  impurities. 
Much  of  it  was  not  worked  properly,  some  of  it  was  worked  until 
it  was  like  oil. 

It  is  not  possible  for  all  to  have  nicely  equipped  dairies  and 
everything  most  conveniently  arranged.  It  is  possible,  however, 
for  all  to  learn  of  the  improved  methods  which  are  applicable  on 
every  farm  and  above  all,  to  keep  the  utensils  clean  and  sweet. 

In  the  matter  of  feeding  cows  for  milk  and  butter,  there  is 
room  for  improvement.    J.  H.  Bone,  formerly  Associate  Agricultur- 
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ist  of  the  station,  thus  sums  up  a  comparison  of  the  effect  of  alfalfa 
and  blue-stem  pasture. 

"It  is  a  popular  opinion  among  those  that  handle  cows  that  a 
change  in  feed  causes  a  change  in  the  richness  of  the  milk.  If 
cows  are  turned  on  pasture  after  being  fed  dry  feed,  the  milk  flow 
is  increased  and  the  conclusion  is  reached  that  the  milk  is  not  so 
good  and  does  not  contain  so  much  butter  fat  for  the  same  quan- 
tity of  milk.  This  point  has  been  studied  at  different  experiment 
stations  and  but  little  difference  found.  It  is  usually  the  breed 
that  makes  the  difference,  or  the  condition  of  the  cow  and  not  the 
change  in  the  character  of  the  feed. 

"An  experiment  to  determine  this  point  was  conducted  during 
May  and  a  part  of  June,  1898.  Two  cows  were  pasturing  on  alfalfa 
at  the  time  the  experiment  began.  The  weight  of  their  milk  was 
taken  for  one  week  and  the  milk  was  analyzed  for  solids  and  butter 
fat.  Then  the  cows  were  turned  on  Bluestem,  or  ordinary  ])rairM» 
pasture,  and  their  milk  was  weighed  and  sampled.  Taking  into 
consideration  only  the  last  week  on  prairie  pasture,  we  find  that 
there  was  only  a  slight  difference  in  butter  fat  in  favor  of  alfalfa 
in  one  case  and  none  at  all  in  the  other.  The  same  was  true  of  the 
solids.  The  difference  in  milk  yield  was  marked.  One  cow  gave 
5.6  pounds  per  day,  or  22.4  per  cent,  less  on  bluestem  than  on 
alfalfa.    The  other  gave  5  lbs.  per  day,  or  20.2  per  cent,  less.'' 

This  experiment  only  confirmed  the  general  results  of  experi- 
ments conducted  on  a  larger  scale  elsewhere.  The  decreased 
production  of  milk,  and  consequently,  of  butter  was  caused  by  the 
change  in  the  character  of  the  feed  from  one  which  contained  the 
nutrients  necessary  for  the  production  of  large  amounts  of  milk  to 
one  which  was  deficient  in  these  nutrients. 

The  science  of  feeding  for  the  production  of  milk  and  butter 
has  made  rapid  advances  and  requires  much  study  in  order  to 
become  thoroughly  acquainted  with  all  of  the  details.  There  are, 
however,  a  few  simple  principles  which  are  easily  understood  by 
every  one.  Milk  is  a  nitrogenous  food  and  requires  for  its  produc- 
tion a  feed  which  contains  a  proper  proportion  of  protein.  Stating 
it  more  simply,  a  cow  that  is  fed  alfalfa,  cowpeas,  soy  beans,  clover 
hay,  or  similar  feedi  will  give  more  milk  than  when  she  is  fed  on 
prairie  hay,  corn  or  Kafir  fodder,  or  sorghum.  The  last  named 
do  not  contain  enough  of  the  material  which  is  required  to  make 
large  quantities  of  milk.  If  cows  being  fed  the  last  named  are 
given  some  cottonseed,  or  bran,  or  pea  meal,  the  total  ration  which 
they  then  receive  is  more  like  that  when  they  are  fed  alfalfa  and 
as  a  result,  they  give  more  milk.  A  ration  consisting  only  of  corn 
fodder  with  an  accidental  addition  of  a  little  corn  occasionally 
does  not  contain  the  proper  material  for  the  production  of  milk 
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and  as  a  result,  the  best  of  cows  will  not  do  well  when  fed  in  this 
manner. 

The  same  general  remarks  about  feeding  apply  to  joong, 
growing  stock  on  the  farm.  They  are  building  bone  and  muscle 
and  should  have  some  muscle-making  food.  While  corn  and  Kafir 
are  the  greatest  of  fattening  foods,  they  are  not  suited  for  the 
ration  of  growing  animals  of  any  sort.  Cowpea  and  alfalfa  hay 
should  be  largely  fed  to  young  stock. 

A  number  of  creameries  have  been  established  within  tlie  past 
few  years  and  some  of  them  are  meeting  with  good  success.  In 
some  cases,  the  first  cost  of  the  creamery  was  unnecessarily  large 
and  some  useless  machinery  was  purchased.  Before  listening  to  a 
proposition  to  start  a  co-operative  creamery  in  any  community,  the 
farmers  should  hold  a  meeting  and  arrange  with  the  experiment 
station  to  have  one  of  the  members  of  its  staff  explain  the  workings 
of  a  creamery  from  a  disinterested  standpoint.  A  little  foresight 
at  the  time  of  the  organization  of  the  company  will  prevent  much 
dissatisfaction  and  loss  later.  The  following  from  Press  Bulletin 
No.  46  sums  up  the  important  points  to  be  considered  in  starting 
a  creamery: 

"The  Oklahoma  comn\unity  which  pays  |4,000  or  more  for  a 
creamery  building  and  outfit  is  needlessly  spending  money  and  . 
making  dividends  improbable.  The  community  which  depends  on 
'creamery  promoters'  to  'work  up  an  interest,'  secure  subscriptions, 
fix  prices,  is  paying  others  to  do  at  high  pay  what  should  be  done 
by  persons  in  the  vicinity. 

"Either  of  several  well  established,  reputable  firms  will  furnish 
plans  and  equipment  for  starting  a  creamery  adapted  for  almost 
any  Oklahoma  community  so  the  total  cost  need  not  be  more  than 
|2,000,  and  |2,500  should  give  a  plant  sufficient  for  the  present 
needs  of  any  creamery  in  the  territory.  Additions  to  building  or 
machinery  can  readily  be  made. 

"Unless  the  milk  of  150  cows  can  be  furnished,  it  would  not 
be  wise  to  establish  a  creamery.  It  would  be  much  better  if  a 
minimum  of  200  cows  could  be  counted  on.  A  visit  by  one  or  two 
intelligent  men  to  successful  creameries  will  be  helpful.  A  well 
considered  plan  for  managing  the  business,  formally  agreed  to  by 
all  directly  interested,  and  some  direct  money  payments  by  each, 
will  be  helps  to  success.  A  competent,  well  trained  butter  maker 
should  be  employed.  Better  pay  such  a  man  a  good  salary  than 
pay  travelling  agent  'promoters.' " 
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BULLETINS. 

The  following  bulletins  have  been  issued  since  the  organization 
of  the  station  and  to  a  great  extent  are  summarized  in  the  publi- 
cation in  which  this  appears.  Copies  of  bulletins  issued  since 
July,  1897  will  be  sent  in  response  to  request  so  long  as  the  supply 
lasts. 

No.  1,  Dec.  1891 — General  information,  organization,  and 
history. 

No.  2,  Mar.  1892 — Record  of  progress  and  details  of  plans. 

No.  3,  June,  1892 — Station  notes,  insects. 

No.  4,  Oct.  1892 — Tests  of  varieties;  oats,  corn,  spring  wheat, 
Irish  and  sweet  potatoes. 

No.  5,  Jan.  1893 — Some  soil  analyses. 

No.  6,  May,  1893 — Notes  of  progress;  analyses. 

No.  7,  July,  1893— Water  analyses. 

No.  8,  Oct.  1893— Tests  of  varieties  of  wheat. 

No.  9,  Jan.  1894 — Tests  of  varieties  of  vegetables,  1893. 

No.  10,  Apr.  1894 — Corn — report  of  experiments. 

No.  11,  July,  1894 — Press  bulletin  excerpts. 

No.  12,  Sept.  1894 — ^Wheat — report  of  experiments. 

No.  13,  Dec.  1894— Wheat  feeding. 

No.  14,  Jan.  1895;— Grapes,  1894. 

No.  15,  Feb,  1895— Garden  vegetables,  1894. 

No.  16,  Mar.  1895 — Oats — report  of  experiments. 

No.  17,  Dec.  1895 — Oklahoma  weeds. 

No.  18,  Apr.  1896 — Irrigation  for  Oklahoma. 

No.  19,  Apr.  1896 — Methods  of  destroying  chinch  bugs. 

No.  20,  June,  1896— Wheat  experiments,  1895-6;  Food  value  of 
corn  scorched  by  hot  winds;  Fruit  culture  in  Oklahoma;  Peach 
rosette;  The  melon  louse. 

No.  21,  Sept.  1896 — Experiments  in  corn  culture,  1896;  Road 
making  and  repairing. 

No.  22,  Jan.  1897 — Climate  and  crops  in  Oklalioma;  Field  ex- 
X>eriments  with  Kafir  corn. 

No.  23,  Feb.  1897— Cotton  culture  in  Oklahoma. 

No.  24,  May,  1897 — Oklahoma  soil  studies. 

No.  25,  June,  1897 — Loss  by  exposure  of  corn  stover  and 
teosinte;  Composition  of  pie  melon;  Fertilizer  analyses  of  castor 
bean  plant. 

No.  26,  June,  1897 — Some  insects  injurious  to  orchards. 

No.  27,  June,  1897 — Glanders,  Texas  fever,  and  symptomatic 
anthrax. 

No.  28,  June,  1897— Experiments  with  wheat,  1896-7* 
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No.  29,  Sept.  1897 — Study  of  waters  for  irrigation;  the  irriga- 
tion plant. 

No.  30,  Jan.  1898 — Oklahoma  weather  and  crops  for  1897. 

No.  31,  Feb.  1898 — Strawberries;  grapes;  stimulating  and  hold- 
ing fruit  buds. 

No.  32,  Mar.  1898 — Practical  chemistry  of  soils  and  crop?*; 
study  of  the  castor  oil  plant. 

No.  33,  Mar.  1898~-Experiment8  with  field  crops,  1897. 

No.  34,  May,  1898 — The  San  Jo^e  scale  in  Oklahoma. 

No.  35,  Nov.  1898 — Summary  of  digestion  experiments  with 
Kafir;  Notes  on  feeding  experiments. 

No.  36,  Nov.  1898 — Summary  of  experiments  with  corn  and 
wheat,  1898. 

No.  37,  Apr.  1899 — Digestion  experiments  and  fodder  analyse^. 

No.  38,  Apr.  1899 — Analyses  of  waters  for  irrigation. 

No.  39,  May,  1899— Texas  fever. 

No.  40,  May,  1899 — Bacteriology  of  milk. 

No.  41,  May,  1899— Weeds  of  Oklahoma. 

No.  42,  June,  1899 — Oklahoma  soil  studies. 
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GRASSES. 

Native  and  Introduced  Grasses  found  near  Stillwater,  Oklahoma. 

J.  H.  Bojie. 


Common  namb 


Texas  Blue  Grass.. 

'Wild  Barley 

Canary  Grass 

FIoatlniT  Foxtail... 

Fescue 

Cbeat 

Cheat 

Early  Bunch 

Buffalo  Grass 

Couch  Grass 

W^lndmill  Grass.... 

Spike  Grass 

VfcHd  Rye  Grass... 
Texan  Crab  Grass 
Florida  Paspalum. 

Slender  Paspalum.. 

lickle  Grass 

Barnyard  Grass.... 
Sliver  Beard  Grass 


Period  of  (irowth 


Stink  Grass 

Green  Foxtail 

Foxtail 

Sporobolus 

Sporobolus 

Tickle  Grass 

Crab  Grass 

Slde-oats  Grama. 
White  Grama 


Mat  Grass • 

Broad-leaved  Spike 
Grass 


Needle  Grass... 

Bur  Grass 

Switch  Grass... 
nig  Blue  stem. 


Little  Blue  Stem..' 

Nimble  WiU 

Mexican  Drop-seed 

Wild  Timothy 

SproutiniT  Crab 

Indian  Grass 


Pea  arlchnlfera 

Panicum  scriMneranlum 

Hordeum  pusillum 

Phalarls  carolinlana 

Alopecurus  irenlculatus 

Festuca  ocioflora 

Bromus  clliatus  pur^ans.. 

Bromus  secallnus 

Eatonla  obtusa 

Bulbills  dactyloldes 

AgToply ron  spicatum 

Chlorls  vertlclllata 

Distychlls  spicatum 

iiiiymus  canadensis 

Schedonnardus  panlculatus 
I  Paspalum  floridanum 

I       irlabratum 

Paspalum  setaceum 

I       clllaiiforum 

Eragrrostis  pectlnaceae 

Panicum  crus-iralll 

Andropogon  saccharoldes 

I       torreyanus 

Eragrostls  major 

jChatechloa  vlrldls 

Chatechloa  laevigata 

,  Sporobolus  cryptandus 

Sporobolus  argutus 

!  Panicum  di vergens 

Panicum  sanguinale 

Bouteloua  curtipendula 

Bouteloua  oligastachya 

Chloris  elegans 

Rottboellla  cylindrlc.a... 

Unolla  latlfolla 

Erlchloa  punctata 

Panicum  caplllare 

Aristida  oligantha 

Cenchrus  tribuloldes 

[Panicum  virgatum 

'Andropogon  f urcatus 

|Trioida  stricta 

Andropogan  scoparius 

Muhlenbergla  diffusa 

Muhlenbergla  mexicana. . . 
Muhlenbergla  racemosa... 

Panicum  prolif erum 

Andropogon  nutans 


March  to  June 

March  to  June 

March  to  June 

i>larch  to  June 

April  and  May 

April  and  May.... 

April  to  June 

April  to  June 

April  to  June 

April  to  October,. 

April  to  JuV 

May  to  July 

May  to  Augpst... 

May,    June 

May.  July 


July  to  September  May  25  to  30 


Date  of  Blooming 


April  8  to  15 

May  1  to  5 

May  1  to  5 

May  5  to  10 

April  25  to  May  5. 

May  1  to  7 

May  10  to  16 

May  10  to  15 

May  5  to  10 

May  1  to  15 

May  20  to  26 

itiay  20  to  26 

May  10  to  15 

May  15  to  20 

May  20  to  26 


July  to  September  iMay  25  to  30 

May  to  August...   iMay  25  to  June  1.. 
iuay  to  September  May  25  to  June  1 . . 


April  to  August... 
May  to  August... 
May  to  August... 


June 
June 
May 
May 
May 
May 
June 
May 

June 
June 
May 
June 
June 
June 
June 
July 
May 
May 
May 

May 
July 


to  August... 
to  August... 

to  July 

to  October... 
to  September 
to  September 
to  August... 
to  July 

to  September 
to  August... 
to  September 
to  August... 
to  October., 
to  September 
to  September 
to  October... 
to  September 
to  September 
to  September 

to  September 
to  October... 


May  25  to  30 

May  30  to  June  5.. 
May  26  to  June  1.. 

June  1  to  5 

June  5  to  10 

June  5  to  10 

June  5  to  10 

May  30  to  June  10 

June  5  to  10 

June  10  to  20 

June  5  to  15 

June  5  to  15 


June  20  to  30.... 

June  5  to  15 

June  20  to  25 

June  20  to  30 

July  1  to  5 

July  1  to  10 

July  15  to  20 

July  20  to  25 

July  20  to  25 

August  1  to  10.. 
August  1  to  10.. 
August  1  to  10.. 
August  1  to  5... 
August  20  to  25. 


Spbcibh  iNOT  Studied— A grostis  olba.   Andropogon   argyraeus.    Eleusine,    Astraliensia. 
Eleaslne  Indica.  Eragrostis  conferta.  Eragrostis  geyeri.  Eragrostis  tenius.  Calamovilfa 
loftgifolia,  Festuca  elatoir  pratensis,  Koeleria  cristata,  Spartlna  cynoauroides. 
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Admission  to  College ^ 

Agriculture,  course  in 5 

Agricultural  department   11-13 

Agricultural  &  Mechanical  College 3-6 

Aid  in  farmers'  institutes  by  station 8 

Alfalfa,  as  hog  pasture 19,  54 

compared  with  blue-stem  pasture 83 

effect  on  the  soil 69-70 

for  feeding 18,  53-55 

time  of  sowing 12,  54 

varieties 12 

yields  of  hay 54 

Analyses  of  waters 70-71 

Announcement  of  Experiment  Station 7-S 

Apricots,  varieties  grown 60 

Apple  scab,  prevention 80 

Apples,  varieties  grown 58-59 

Appropriation  for  buildings 3 

Arapahoe,  average  rainfall 45 

Ash,  white  for  shade  trees ^ 78 

B. 

Bacteriology 5 

Best  yielding  varieties  of  wheat 34 

Biology,  course  in 5 

Birch,  black  78 

Black  grapes 61-62 

Blue-stem  pasture  compared  with  alfalfa 83 

Board  of  Regents 2 

Bordeaux  mixture 80 

Borers  in  trees 80 

Botany 5 

Botany,  department  of 14 

Book-keeping,  instruction  in 5 
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Books,  cost  of 6 

Building  a  creamery 84 

Buildings 3 

Bulletins,  how  to  obtain 8 

issued  since  establishment  of  station 85-86 

issued  in  1898-1899 10 

Bur  oak,  seedlings  surviving  winter 80 

and  red  oak,  seedings  surviving  winter 80 

Butter  making  on  the  farm ?*- 

C. 

Calendar,  1899-1900 ^ 

Care  of  milk  on  the  farm B2 

Castor  beans 32-53 

effect  on  the  soil 69 

experiments  with 12 

value  of  pods  as  fertilizer 69 

Catalogue  of  College 6 

Catalpas,  hardiness 78 

Cerebro-spinal  meningitis 40 

Change  in  organization 15 

Chemistry  building,  elevation  of 76 

Course  in 5 

Department  of 14-15 

Cherries,  varieties  grown 61 

Cherry,  black,  for  shade 78 

Chinch  bug  infection 14 

Civil  Engineering   5 

Clifton,  average  rainfall 45 

Climatic  conditions  of  Oklahoma 41 

Collection  of  native  plants 14 

Communications,  to  college .• 6 

to  station 8 

Commercial  studies 5 

Comparisons  of  corn  and  Kafir 29 

Corn,  compared  with  Kafir  corn 20-24 

cultivation  50 

drilling  or  listing 49 

effect  on  the  soil 67 

experiments  with 12,  49-50. 

feeding  value  18 

or  Kafir,  which 51 

preparation  of  soil 49 

thickness  of  planting 50 

time  of  planting ' 49-50 

variety  tests 49 
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Paoe. 

Cornucopia,  yield  of * 49 

Cost  of  attending  college 6 

Cost  of  starting  a  creamery 84 

Cotton,  effect  on  the  soil 67-69 

experiments  with 12,  51-52 

seed  feeding 26 

undesirability  of  extended  culture 52 

Courses  of  study 5 

Cow  peas,  effect  on  the  soil 69-70 

experiments  with  12,  55-56 

for  swine  and  cattle 56 

Cultivation  and  soil  moisture ." 62-63 

of  shade  trees 79 

D. 

Dairying 81 

Dehorning,  effect  of 26 

Delay  in  printing  bulletins 10 

Digestibility  of  Kafir  corn 73 

Digestion  trials,  with  sheep  14 

with  steers  73 

Director's  report 9-17 

Disease  amon^  horses 30 

E. 

Effect  of  cafitor  beans  on  the  soil 69 

feed  on  quality  of  milk '. 82-83 

Electrical  Engineering 5 

Elm,  white,  for  shade  trees 78 

Entomology,  department  of 14 

Equipment,  value  of 4 

Expenses  attending  college 6 

Experiments  with  crops 1 1-13 

F. 

Facilities  for  instruction 4 

Facts  about  milk 82 

Faculty  of  college 4 

Farmers'  institutes,  aid  in 8 

Farm  teams;  food,  work  and  cost 31 

Feeding  experiments,  1896-1899 18-32 

in  progress  13 

alfalfa  hay  55 

corn  and  Kafir 71-73 

wheat 48-49 
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Paor. 

Financial  statement 16-17 

Fodder  analyses 15 

Food  of  horned  toad 14,  ;!8 

Forage  crops  for  pigs 'M) 

Fort  Sill,  average  rainfall 44 

Fort  Supply,  average  rainfall -M 

Fowls  as  insect  destroyers 37 

Fruit  on  the  station  farm 58-H2 

G. 

Gain  of  pigs  following  cattle 29 

of  steers  on  full  feed 21 

partial  feed 21 

pasture 20,  26-27 

General  science  and  literature  course 5 

German,  instruction  in 5 

Grapes,  varieties  grown <U  62 

Grasses,  experiments  with 12 

native  found  near  Stillwater 87 

H. 

Harvesting  cowpeas 55  56 

Hatch  fund,  statement  of , 16 

Horned  toad,  food  of 14,  3g 

Horticultural  department 13 

Horticulture,  experiments  in 13 

I. 

Ill  formed  steer 23 

Inoculation  experiments  for  prevention  of  Texas  fever 74 

Insects,  destruction  of  37-38 

in  stored  grain 81 

J. 

Jefferson,  average  rainfall 45 

June  bug 37 

K. 

Kafir  corn,  compared  with  corn 20-24 

effect  on  the  soil 67 

field  experiments 12 

feeding  value 18 

or  corn  on  upland 51 
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Paob. 

Kafir  stover Id 

Keeping  up  fertility 64-70 

L. 

Law  governing  work  of  station 7 

Library,  value  of 4 

Listing  corn,  compared  with  drilling 49 

Literature,  course  in 5 

Locust,  black,  for  shade 78 

M. 

Machine  designing 5 

Mangum,  average  rainfall 45 

Manure,  effect  of  on  moisture 62-r:: 

on  wheat *^5 

Maples,  varieties  of  for  shade  trees 78 

Mechanic  arts,  coutse  in 5 

Medical  treatment  for  Texas  fever 75 

Mineral  matter  in  waters '''0 

Morrill  fund 3 

N. 

Native  grass  pastures ^^ 

grasses  found  near  Stillwater 87 

Nomenclature  of  the  Kafir  crop '^2 

Nut  bearing  trees ^^ 

O. 

Oats,  effect  on  the  soil ^^'^^ 

experiments  with ^2 

yield  of  varieties ^^ 

Oklahoma  City,  mean  temperature 43 

rainfall  * 44 

Organic  matter  in  waters 70-71 

in  the  soil 36-66 

Organization,  1898-1899 2,     9 

P. 

Pasture  for  pigs 27-28 

Peaches,  varieties  that  set  fruit 61 

Pears,  varieties  grown 59-60 
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Pecans,  seedlings  surviving  winter 80 

Pie-melons,  feeding  value 57 

Pigs,  gains  following  cattle 29 

on  pasture — gains 27  28 

weight  and  gain • 28-29 

Plants,  elements  in ^^ 

Plums,  varieties  grown 60 

Poisonous  properties  of  castor  beans 53 

Praying  mantis ^^ 

Preparatory  department  f 

Prevention  of  Texas  fever • 74-75 

Q. 

Quality  of  milk— effect  of  feed  on 82-^ 

Quantity  of  seed  wheat ^^ 

R. 

Rainfall,  average  at  different  places 42,  44-45 

for  1899 ^l 

Red  grapes  '     " 

Report  of  Director ^  ^' 

Rocks  and  minerals 

Rolling,  effect  on  moisture ^2 

Rose  chafer Vo  i -'^ 

Rotation  of  crops,  plan ^-"^'^ 

S. 

Scientific  German  ^ 

Selection  of  castor  bean  seed '  *  Vo  on 

Shade  trees •'^j;^ 

Sheep ^Q 

Shelter  for  animals jp 

Silver  maple,  hardiness  of '^^ 

Smut  on  grasses * 15,  30 

Soft  maple,  hardiness  of 78 

Soil  analysis,  value  of .  .65-60 

Soils,  experiments  with 11 

Sorghum,  experiments  with 12 

Soy  beans,  experiments  with 12 

Specialized  courses 5 

Spring  wheat,  trials  of 49 

Station  sale  fund 17 

Station  staff •. 2 


Digitized  by  VjOOQIC 


Index.  95 

Paqb. 

steer  feeding,  1898-9  20-24 

1897-8 24-25 

1896-7 25-26 

Stenography 5 

Stillwater,  mean  temperature 43 

rainfall  45 

Stock  melons,  feeding  value 57 

Subsoiling,  effect  on  moisture 62 

Sugar  beets,  for  feeding 57 

for  sugar  making 57 

T. 

Temperature  during  year 11,  42-43 

Texas  fever 74-75 

Thickness  of  planting  castor  beans 53 

Kafir  corn  51 

Ticks  transmitting  Texas  fever 75 

Time  of  planting  castor  beans 53 

corn  49-50 

Kafir  corn  50-51 

sowing  wheat 34,  48 

Tulsa,  annual  rainfall 44 

Typewriting 5 

V. 

Value  of  apparatus 4 

Variation  in  gain  hy  steers 27 

Varieties  of  corn 49 

Kafir  corn 50 

wheat 33-34 

Visiting  the  college  and  station 8 

W. 

Walnut,  black,  seedlings  surviving  winter ' 80 

Water  analyses - 70-71 

Water  drunk  by  farm  team 31 

Waters  for  irrigation 71 

Wayside  weeds 77 

Weight  at  birth  of  lambs 32 

of  pigs 28-29 

Well  formed  steer 22 

Weeds,  means  of  eradication 77-78 
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White  grapes 62 

Wind,  direction  and  velocity 43 

Winnview,  average  rainfall 45 

Work  of  farm  teams 31 

the  year 11 

Wheat,  average  yield 37,  47 

Culture  experiments,  1898-9 33-37 

effect  of  manuring 55 

effect  on  the  soil 66 

experiments  with 12 

feeding  value 48-49 

method  of  sowing 34 

preparation  of  soil 47-48 

quantity  of  seed 48 

spring  49 

time  of  plowing 35 

^  '  time  of  sowing 34,  48 

yield  of  varieties 33-34,  46,  47 

Y. 

Yields  of  varieties  of  wheat 33-34 

Young  pigs,  rate  of  gain 28-?0 

Z. 

Zoology ^^ 
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Oklahoma  Agricnltnral  and  Mechaoical  College, 
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_  _.         EXCH. 

FOWA  STATE  COLLEGE 

oEc  1 0 »»       OKLAHOMA 
AGRICULTURAL  AND  MECHANICAL 
COLLEGE. 


PROGRESS. 


Since  the  last  annual  report  was  issued,  the  college  has  been 
strengthened  in  many  directions.  Two  new  buildings,  the  chemis- 
try building  and  the  library  building,  have  been  erected,  the  faculty 
has  been  increased  to  twenty  members,  the  roll  of  students  hai 
grown  to  366  names,  the  courses  of  study  have  been  further  en- 
larged, a  department  of  domestic  economy  has  been  created,  an 
electrical  department  has  been  installed  and  a  foundry  equipped, 
and,  generally  speaking,  the  equipment  for  instruction  in  all  the 
dei)artments  has  been  greatly  increased,  its  value  being  now  |60,- 
362.69,  as  against  |32,817.68  as  shown  by  the  last  report. 

RESOURCES. 

The  Oklahoma  Agricultural  and  Mechanical  College  receives 
from  the  government  every  year  the  sum  of  f 22,500.  This  is  known 
as  the  'Morrill  Fund,"  and. is  to  be  expended  for  instruction  and  ap- 
pliances only,  the  Territory  of  Oklahoma  providing  buildings,  re- 
pairs, etc. 

The  Agricultural  Experiment  Station,  which  is  a  department 
of  the  college,  receives  from  the  United  States  government,  an  an- 
iinal  appropriation  of  f  15,000,  to  be  used  solely  for  experimentation 
and  the  publication  of  results.    This  is  known  as  the  '^Hatch  Fund." 

The  last  legislature  provided  for  the  annual  levy  of  one  tenth  of 
a  mill  on  the  taxable  property  of  the  territory  for  the  benefit  of 
the  college.  This,  on  present  valuations,  reaches  about  f  4,500.  The 
legislature  also  set  apart  one-fifth  of  the  income  derived  from  the 
rental  of  the  lands  granted  to  the  territory  for  the  benefit  of  the 
institutions  of  higher  learning.  This  amounts  to  about  |4,800  per 
year. 
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6  FacilUies  for  Instruction. 

There  are  other  flight  sources  of  income,  not  necessary  to  de- 
tail here,  which  raise  the  total  annual  income  of  the  college  and  sta- 
tion to  about  150,000. 

EQUIPMENT. — GROUNDS  AND  BUILDINGS. 

The  college  campus  and  experiment  station  grounds  occupy  200 
acres  of  land.  Four  buildings  are  now  occupied  for  the  purposes 
of  instruction  and  experimentation:  The  Assembly  building  (con- 
taining the  auditorium  and  lecture  rooms;)  the  Library  building 
(containing  the  library,  lecture  rooms,  laboratories  and  museums  of 
the  department  of  biology;)  the  Chemistry  building  (containing  lec- 
ture rooms  and  laboratories  of  the  department  of  chemistry,  and 
also  the  offices  and  the  chemical  laboratories  of  the  experiment 
station;)  and  the  Mechanical  building  (containing  lecture  room  and 
shops  of  the  mechanical  department,  and  the  printing  office.) 

LIBRARY. 

The  college  now  has  a  well  selected  library  of  6,000  volumes. 
As  this  publication  goes  to  press,  the  library  is  about  to  be  moved 
into  the  new  building,  where  it  will  be  reinforced  by  new  books 
now  ordered,  which  will  bring  the  total  number  of  volumes  to  over 
10,000.  The  best  reference  books  and  the  leading  periodical  publi- 
cations are  at  the  disi>osal  of  students. 

MECHANICAL    DEPARTMENT.^ 

The  equipment  of  this  department  now  includes  a  machine 
vshop,  a  carpenter  and  pattern-making  shop,  a  blacksmith  shop,  a 
foundry,  and  a  drawing  room,  besides  the  electrical  engineering; 
laboratory,  all  of  which  are  fully  provided  with  the  latest  and  best 
machinery,  instruments,  tools,  ieind  appliances. 

DEPARTMENT  OF  CHEMISTRY.- 

This  department  is  now  located  in  the  new  chemistry  building, 
occupying  the  basement,  a  lecture  room  and  office  on  the  first  floor, 
the  entire  second  floor,  and  the  attic — the  remainder  of  the  build- 
ing being  occupied  by  the  experiment  station.  The  qualitative, 
quantitative,  and  private  laboratories  are  fltted  for  the  best  possi- 
ble service,  and  the  department  is  equipped  with  the  best  modern 
apparatus,  glassware,  chemicals,  analytical  and  assay  balances,  etc. 
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DEPARTMENT  OF  BOTANY  AND  ENTOMOLOGY. 

The  apparatus  in  this  department  is  all  of  recent  make  and  of 
the  beet  to  be  found  on  the  market — including  28  simple  and  com- 
pound microscopes,  hand  lenses,  microphotographic  apparatus, 
camera  facilities  and  slide  mounts,  collections  of  plants,  inseots, 
woods,  fibers,  seeds,  etc.;  wall  charts,  models,  green-house,  etc. 

DEPARTMENT  OF  ZOOLOGY  AND  VETERINARY  SCIENCE 

The  new  quarters  of  this  department  in  the  library  building 
consist  of  a  laboratory  for  general  biological  work,  a  bacteriologi- 
cal laboratory,  a  laboratory  for  special  work,  and  a  lecture  room. 
Among  the  extensive  equipment  of  the  department  are  twenty 
compound  Zeiss  and  Leitz  microscopes,  micrometers  and  cameras, 
mi'rrotomes,  dissecting  instruments,  diesectible  models  of  various 
types  of  animals,  skeletons,  prepared  skins  of  birds  and  mammals, 
elc. 

DEPARTMENT    OF   AGRICULTURE. 

The  equipment  of  this  department  has  been  substantially  in- 
creased during  the  past  year.  The  farm  of  200  acres,  with  the  ex- 
]»eriments  of  the  s-tation  continually  under  way,  is  its  laboratory., 
]•  ive  breeds  of  cattle  are  represented,  viz:  Bhort-horns,  Herefords, 
Aberdeen- Angus,  Red  Polls,  and  Jerseys.  The  breeds-  of  swine 
which  will  be  fully  represented  by  the  opening  of  the  academic 
year  are  Berkshires,  Poland  Chinas,  Duroc-Jerseys,  and  Chester 
Whites;  of  sheep,  Shropshires,  Southdowns,  Merinos,  and  Cots- 
wolds.    A  farm  dairy  will  be  equipped  in  time  for  next  year's  use. 

DEPARTMENT    OF    HORTICULTURE. 

This  department  is  equipped  with  complete  lines  of  garden 
st^eders,  tools  for  lawn  work,  spray  pumps,  garden  tools,  charts  and 
models,  herbarium,  microscopes,  etc.  It  has  at  its  command,  also, 
the  extensive  vineyards  and  orchards  of  the  experiment  station,  in- 
cluding fifty  thousand  trees  and  vines,  and,  for  instruction  in  fores- 
try, a  plantation  of  forty  thousand  forest  trees. 

OTHER  DEPARTMENTS. 

The  departments  of  the  English  language  and  literature,  of 
/oreign  languages,  and  of  history  and  political  economy,  are  prop- 
erly supplied  with  facilities  for  instruction,  and  are  represented 
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with  special  fulness  in  the  library.  The  department  of  mathema- 
tics haB  extensive  appliances  for  demonstration,  instruction,  sur- 
veying, and  other  practical  work.  The  printing  office  is  suitably 
equipped  for  instruction,  which  is  its  primary  purpose.  The  regu- 
lar college  publication,  The  College  Papery  is  issued  by 
this  department,  under  student  management,  and  the  general  job 
work  of  the  college,  including  the  publication  of  the  annual  cata- 
logue, is  done  by  it.  The  department  of  stenography  and  typewrit- 
ing is  equipped  with  seven  typewriters  and  other  necessary  appli- 
ances. 

FACULTY. 

The  college  has  a  faculty  of  twenty  members,  each  specially 
trained  in  the  department  under  his  charge. 

COURSES  OF  STUDY. 

From  the  above  statement  it  will  be  seen  that  the  present  fac- 
ilities of  the  college  are  ample  to  give  a  high-grade  practiftal  higher 
education.  Six  cdurses  are  offered,  all  requiring  four  years  (ex- 
clusive of  the  preparatory  department)  and  all  leading  to  the  degree 
of  Bachelor  of  Science: 

I.  General  Science  and  Literature  course. 

II.  Agricultural  course — including  Horticulture  and  Veterin- 
ary Science. 

III.  Mechanical  Engineering  course. 

IV.  Courses  in  Special  Sciences: 

1.  Chemistry. 

2.  Biology. 

3.  Botany. 

The  branches  pursued  in  the  several  collegiate  courses  may 
be  summarized  as  follows: 

LANGUAGE    AND    LITERATURE. 

Rhetoric,  Etymology  and  structure,  theme  work,  English  and 
American  Literature,  literary  interpretation  and  criticism;  German 
and  Latin. 

MATHEMATICS. 

Algebra,  geometry,  descriptive  geometry,  trigonometry,  sur- 
veying, analytical  geometry,  calculus. 
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MECHANICS. 

Electricity,  magnetiBm,  mechanical  drawing,  kinematic®,  steam 
boilers  and  engines,  thermodynamics,  machine  design,  etc. 

SCIENCE,  f»UBE  AND  APPLIED. 

Agriculture  and  horticulture,  chemistry,  physics,  botany,  ento- 
mology, zoology,  comi)arative  anatomy,  general  biology,  physiology, 
geology,  assaying,  bacteriology,  materia  medica,  normal  and  patho- 
logical histology,  embryology,  etc. 

MISCELLANEOUS. 

Elements  of  law,  i>olitical  and  indu»trial  history  of  the  United 
States,  general  history,  phychology,  sociology,  civics,  economics,  etc, 

SHORT  WINTER  COURSES. 

During  a  portion  of  the  winter  term,  practical  in-s-truction  is 
given  in  matters  directly  related  to  farming,  stock  raising  and  fruit 
growing,  and  the  management  of  steam  engines,  with  special  atten- 
tion to  machinery  ueed  on  farms.  Any  person  over  sixteen  years  of 
age  may  take  this  work,  no  examination  for  admission  being  requir- 
ed. A  circular  describing  the  work  of  these  courses  in  detail  will  be 
issued  in  November.  In  1901,  they  will  cover  eight  weeks,  from 
January  1  to  February  23.  The  following  list  contains  the  work 
which  will  be  given  at  that  time: 

Breeds  and  Breeding  of  Lilve  Stock— 18  lectured. 

Diseases   of  Litve  Stock— 18  lectures. 

Stock  Feeding"— 12  lectures. 

Farm  Dairying— 9  lectures. 

Crops  for  Oklahoma— 18  lectures. 

Farm  (Machtnery  and  Eq\x1pment-^18  leotures. 

eteam  Engrlnes  and  Boilers— 8  leotures. 

■Maintenance  of  ^il  Fertility— 9  lectures. 

Orchards  and  Small  Frultis— 18  lectures. 

Troublesome  Insects — 9  ledtures. 

ISlementary  Botany— 9  Sectures. 

Farm  Hygiene;   Wa/ter    supply— 10    tectures. 

Ijeglslatlon  and  Laws  Affecting  Farmers— 12  lectures. 

Farm  Accounts,  Mortgages,  etc.— 12  lectures. 

Work  in  carpentry,  blacfcsmithing,  steam  engines  and  boilers, 
veterinary  practice,  and  practical  horticulture  will  be  given  in  the 
afternoon  in  »o  far  as  the  facilities  of  the  college  will  allow. 

The  lectures  will  be  supplemented  by  practical  work  in  the 
dairy,  bams,  shops,  and  orchard,  designed  to  fix  and  illustrate  the 
methods    and     practices    advised.    It    is    practical    instruction 
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throughout  and  planned  to  give  the  most  that  is  possible  in  so  &hort 
a  time. 

OTHER  SPECIAL  COURSES. 

The  college  aleo  offers  instruction  in  stenography,  typewrit- 
ting,  and  printing. 

ADMISSION    TO   THE   COLLEGE. 

To  enter  the  frefehman  cla§e  the  applicant,  under  the  territorial 
law,  must  be  at  least  14  years  of  age,  and  must  pass  a  satisfactory 
examination  in  the  following  subjects:  Reading,  spelling,  penman- 
ship, geography.  United  States  History,  grammar,  and  arithmetio. 
It  is  urgently  recommended,  also,  that  he  be  well  prepared  in  phy- 
sical geography,  cjivil  government,  and  the  elements  of  algebra,  as 
these  subjects  are  covered  in  our  preparatory  department. 

PREPARATORY  DEPARTMENT. 

In  order  to  meet  the  wants  of  those  whose  school  facilities 
have  not  been  sufficient  to  prepare  them  for  the  collegiate  work, 
a  preparatory  or  sub-collegiate  course,  extending  through  two  yeors^ 
has  been  provided,  which  gives  a  thorough  and  approved  training 
in  all  the  branches  above  mentioned,  and  in  algebra,  civil  govern- 
ment, physical  geography,  and  free-hand  drawing.  The  age  limita- 
tion for  entrance  to  the  freshman  class  (fourteen  years)  applies  also 
to  the  applicants  to  enter  the  preparatory  department. 

EXPENSES. 

Tuition  is  free  in  all  the  regular  courses.  An  incidental  fee  of 
11.00  per  term  is  charged  all  students.  A  small  fee  is  charged  for 
the  use  of  tyi)ewriter.  Board  and  room  can  be  had  for  from  |2.50  to 
13.00  per  week.  Students'  clubs  are  in  operation  in  which  good 
board  is  obtained  for  |1.75  to  |2.00  per  week.  Books  cost  from 
|2.00  to  15.00  per  term.  Energetic  students  can  in  a  measure  sup- 
port themselves  by  doing  work  about  the  college  and  city. 

OPENING. 

Entrance  examinations  for  the  fall  term,  1900,  occur  Septem- 
ber 10-11.  Fall  term  begins  September  12.  For  catalogue  and  full 
information  address 

A.  C.  SooTT,  President, 

Stillwater,  Okla. 
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REPORT  OF  DIRECTOR. 


The  work  of  the  station  has  continued  to  be  closely  confined 
to  the  study  of  questions  bearing  ujwn  animal  husbandry  and  the 
production  of  orchard  and  small  fruits.  To  those  not  conversant 
with  the  methods  and  purposes  of  experiment  station  work,  this 
may  seem  a  narrow  and  restricted  field.  Exactly  the  opposite 
is,  however,  true  and  the  station  is  prevented,  on  account  of  the 
limited  funds  at  its  disposal,  from  underiiaking  much  pressing 
work  that  properly  falls  within  these  lines.  Much  that  is  done  at 
other  stations  is  as  true  for  Oklahoma  as  if  the  work  were  done 
here,  and  the  practical  results  are  at  the  service  of  every  citizen  of 
Oklahoma.  If  this  station  were  to  attempt  to  investigate  the 
many  problems  that  are  urged  as  being  important,  its  work  would 
be  scattered  instead  of  being  broadened.  It  is  only  by  continued 
concentration  of  effort  along  a  very  few  lines  that  the  station  will 
be  able  to  render  the  service  that  should  be  demanded  qi  it. 

SUB-STATIONS. 

There  is  a  well-defined  feeling  in  some  parts  of  the  territory 
that  the  results  of  experiments  conducted  here  are  not  applicable 
elsewhe^re,  particularly  in  western  Oklahoma.  This  is  fostered  by  a 
popular  misconception  concerning  the  work  of  the  station — a  ten- 
dency to  regard  it  merely  as  a  place  for  field  trials  in  the  growing 
of  crops.  Crops  are  grown,  it  is  true,  but  only  incidentally  and  as 
a  means  for  the  study  of  some  general  principle  of  crop  production 
rather  than  for  the  greatest  yields.  It  would  be  desirable,  however, 
if  the  station  had  funds  available  for  investigation  of  certain  pro- 
blems of  interest  to  stockmen  of  western  Oklahoma  which  can- 
not be  carried  out  here.  The  funds  for  this  purpose  must  be  secured 
from  sources  other  than  those  provided  by  the  federal  government 
the  Department  of  Agriculture  having  ruled  as  follows: 


"This  Department  holds  that  the  expenditure  of  funds  appro- 
priated in  accordance  with  the  provisions  of  the  act  of  Congress  of 

•Bulletin  74,  Office  of  Experiment  Stations,  U.  S.  Department    of  Agrrlcul- 
tnre,  pp.  101-102. 
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March  2,  1887,  for  the  maintenance  of  permanent  substations  is 
contrary  to  the  spirit  and  intent  of  said  act.  The  act  provides  for  an 
experiment  station  in  each  State  and  Territory,  which,  except  in 
cases  specified  in  the  act,  is  to  be  a  department  of  the  college  estab- 
lished under  the  act  of  Congress  of  July  2,  1862.  The  objects  of 
the  stations,  as  defined  in  the  first  mentioned  act,  are  evidently 
of  such  a  character  as  to  necessitate  the  services  of  scientific  and 
expert  workers.  Most  of  the  lines  of  investigation  named  in  the 
act  are  general,  rather  than  local,  and  involve  scientific  equip- 
ment and  work.  It  is  obviously  the  intent  that  the  stations  estab- 
lished under  this  act  shall  carry  on  important  investigations  which 
shall  be  of  general  benefit  to  the  agriculture  of  the  several  States 
and  Territories.  The  sum  of  |15,000,  which  is  annually  appropriat- 
ed by  Ck)ngres8  under  this  act  for  each  station,  is  only  sufficient 
to  carry  out  a  limited  number  of  investigations  of  the  kinds  con- 
templated by  the  act. 

"As  the  work  of  the  stations  in  the  different  States  has  develop- 
ed, it  has  been  found  necessary  to  limit,  rather  than  expand,  the 
lines  of  work  of  the  individuaJ  stations.  Thorough  work  in  a  few 
lines  has  been  found  more  effective  and  productive  of  more  useful 
results  than  small  investigations  in  numerous  lines.  When  we 
consider  the  nature  of  the  investigations,  the  amount  of  money  pro- 
vided for  the  work  of  each  station,  and  the  fact  that  the  act  ex- 
pressly provides  for  only  a  single  station  in  connection  with  each 
college,  it  becomes  very  clear  that  expenditures  such  as  are  neces- 
sary to  effectively  maintain  permanent  substations  ought  not  to 
be  made  from  the  funds  granted  by  CJongress  to  the  states  and  ter- 
ritories for  experiment  stations.  The  maintenance  of  permanent 
substations  as  a  rule  involves  the  erection  of  buildings  and  the 
making  of  other  permanent  improvements.  The  sums  of  money 
which  can  be  expended  for  permanent  improvements  under  the  act 
of  Congress  aforesaid  are  so  small  that  it  is  clear  they  were  not  in- 
tended to  meet  the  needs  of  more  than  one  station  in  each  state 
and  territory. 

"When  the  legislature  of  a  state  or  territory  has  given  its  absent 
to  the  provisions  of  the  act  of  Congress  of  March  2,  1887,  and  has 
designated  the  institution  which  shall  receive  the  benefits  of  said 
act,  it  would  seem  to  have  exhausted  its  powers  in  the  matter. 
The  responsibility  for  the  maintenance  of  an  experiment  station  un- 
der said  act  devolves  upon  the  governing  board  of  the  institution 
thus  designated.    If  the  legislature  of  the  State  or  Territory  sees 
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fit  to  provide  funds  for  the  equipment  and  maintenance  of  other 
experiment  stations  and  to  put  them  under  the  control  of  the  same 
governing  board,  well  and  good,  but  this  does  not  in  any  way 
daminififh  the  responsibility  of  the  board  to  administer  the  funds 
granted  by  Congress  in  accordance  with  the  provisions  of  said  act. 
"The  wisdom  of  Congress  in  limiting  the  number  of  stations 
to  be  established  in  each  State  and  Territory  under  the  aforesaid 
act  has  been  clearly  shown  by  the  experience  of  the  few  states 
and  territories  which  have  attempted  the  maintenance  of  mib- 
stations  with  the  funds  granted  under  said  act.  The  expense  of 
maintaining  substations  has  as  a  rule  materially  weakened  the 
central  station,  and  the  investigations  carried  on  at  the  substations 
have  been  superficial  and  temporary.  It  is  granted  that  in  many 
states  and  territories  more  than  one  agricultural  experiment  sta- 
tion might  do  useful  work,  and  in  some  states  more  than  one  sta- 
tion has  alreadry  been  successfully  maintained;  but  in  all  these 
cases  the  State  has  given  funds  from  its  own  treasury  to  supplement 
those  given  by  Congress.  It  is  also  granted  that  experiment  ste- 
tions  e»tabli«hed  under  said  act  of  Congress  and  having  no  other 
funds  than  those  provided  by  that  act  will  often  need  to  carry  on 
investigations  in  different  localities  in  their  respective  States  and 
Territories,  but  it  is  held  that  this  should  be  done  in  such  a  way  as 
will  secure  the  thorough  supervision  of  such  investigations  by  the 
exi)ert  officers  of  the  station  and  that  arrangements  for  such  experi- 
mental inquiries  should  not  be  of  s6  permanent  a  character  as  to 
prevent  the  station  from  shifting  its  work  from  place  to  place  as 
circumstances  may  require,  nor  involve  the  exx>enditure  of  funds 
in  such  amounts  and  in  such  ways  as  will  weaken  the  work  of  the 
station  as  a  whole. 

"As  for  as  practicable,  the  co-operation  of  individuals  and  com- 
munities benefited  by  these  special  investigations  should  be  sought 
and  if  necessary  the  aid  of  the  states  invoked  to  cairry  on  enterprises 
too  great  to  be  successfully  conducted  within  the  limits  of  the  ap- 
propriation granted  by  Congress  under  the  act  aforesaid." 

In  conformity  with  the  spirit  of  this  ruling,  the  station  is 
now  pursuing  such  investigations  in  different  sections  of  th(*  ter- 
ritory as  may  be  successfully  carried  ont  with  the  co-operation  of 
farmem  and  others.  Much  valuable  aid  has  been  given  by  our 
correspondents,  the  results  of  whose  exx)erience  are  of  great  assist- 
ance. It  is  not  possible,  on  account  of  the  expense  incident  to  the 
investigations  being  carried  on  at  the  station,  to  establish  evou 
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temparary  substations.  Study  of  problems  a;s  they  arise  on  the 
farms  and  in  the  orchards  is  more  productive  of  valuable,  practienl 
results  in  certain  lines  than  trials  on  the  grounds  of  the  station  and 
this  method  is  being  utilized  to  a  great  extent.  Plant  diseases 
and  insects  and  diseases  of  animals  can  be  studied  to  advantage 
only  w^hen  they  occur,  and  a  method  of  treatment  successful  in 
one  locality  is  almost  certainly  so  for  all.  But  the  real,  scientific 
work  of  the  station  can  be  done  only  at  the  station,  where  the  fa- 
cilities afforded  by  the  laboratories,  records,  and  library  are  avail- 
able. 

SUBJECTS    OP    INVESTIGATION. 

The  experimental  work  with  wheat  consists  of  comparisons  of 
early,  medium,  and  late  plowing  and  seeding,  and  a  further  com- 
parison of  a  small  list  of  varieties.  An  inquiry  is  also  beioig  made 
of  wheat  growers  throughout  the  territory  as  to  the  methods  pur- 
sued and  the  results  secured  on  a  large  scale. 

Continuous  cropping  experiments,  both  with  and  without  man- 
ure are  being  conducted  with  wheat  and  Kafir.  Two  series  of 
rotations,  one  of  corn,  oats,  and  wheat  and  cowpeas,  and  another 
of  castor  beans,  Kafir,  cotton,  oats,  and  wheat  and  soy  beans  are  in 
progress,  duplicate  plats  being  used  in  each  case  with  and  without 
manure.  The  production  of  forage  crops  is  also  receiving  much  at- 
tention. 

Feeding  experiments  with  steers  have  consisted  of  trials  using 
Kafir  meal,  com  meal,  alfalfa  hay,  and  Kafir  stover  for  fattening. 
A  partial  summary  of  one  year's  trials  is  published  elsewhere  in  this 
report,  and  a  duplication  of  this  work  has  been  planned  for  the  com- 
ing winter.  The  cost  of  wintering  yearlings  and  gains  on  sum- 
mer pasture  are  also  being  studied. 

Pig  feeding  experiments,  using  Kafir  corn  and  cowpea  hay 
and  similar  crop©  have  been  begun.  Further  work  is  also  being 
done  with  the  feeding  of  cottonseed  and  cotton  seed  meal  to  hogs. 

Arrangements  are  being  made  for  feeding  trials  vnth  chickens, 
particularly  with  regard  to  fitting  them  for  market.  The  details  of 
this  important  industry  here  require  further  investigation  and 
study,  particularly  with  regard  to  the  utilization  of  the  feed  stuffs 
available  on  the  farms.  Trials  of  digestibility  of  Kafir,  com,  and 
cowpeas  have  been  made  and  further  work  is  planned  along  this 
line. 

Studies  of  the  digestibility  of  forage  crops  ere  also  being  made. 
It  is  planned  to  control  feeding  experiments  in  the  future  by  di- 
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geBtion  trials  using  the  rations  fed.  In  this  manner  it  will  be  pos- 
sible to  study  the  influence  of  different  feeds  and  trace  the  cause 
of  the  difference  in  results. 

Closely  connected  with  this  work  is  a  study  of  the  prevalence 
of  blackleg  among  cattle  in  the  territory  and  of  the  efficiency  of 
vaccination  as  a  means  of  prevention.  Parasitic  diseases  and  the 
means  used  to  rid  animals  of  parasites-  is  also  receiving  attention. 
The  working  out  of  a  successful  method  of  inoculation  for  Texas 
fever  by  the  Missouri  and  Texas  Stations  has  added  greatly  to  the 
possibilities  of  stockraising  in  the  territory  and  information  conoern- 
ing  it  is  being  furnished  to  those  interested  and  further  tests  are 
being  made  here. 

The  study  of  the  flora  of  the  territory  is  being  continued  as  time 
will  permit.  The  transmission  of  the  crown  knot  of  the  apple  by 
soil  infection  and  a  very  destructive  root  rot  of  apple  trees  are  being 
investi.srated  with  promise  of  valuable,  practical  results.  The  chief 
work  with  insects  consists  in  studying  those  that  ore  destructive  to 
cpoiMj  and  in  devising  means  for  their  extermination.  Work  with 
Italian  and  Camiolan  bees  is  being  carriod  on  with  a  view  ot  deter- 
mining, in  a  measure,  the  probable  prospect  of  successful  bee* keep- 
ing in  Oklahoma. 

Variety  tests  of  fruits  as  mentioned  in  the  last  annual  report 
of  the  station  are  being  continued.  These  comprise  almonds,  ap 
pics,  apricots,  blackberries,  cherries,  currants,  dewberries,  grapes, 
peAches,  plums,  quinces,  raspberries,  strawberries  and  pears.  In 
Jiddition,  methods  of  cultivating,  pruning,  and  trellising  grapes  are 
being  compared.  Frequent  reports  are  received  from  practical  fruit 
growers  and  the  results  of  their  experience  compared  with  those 
secured  at  the  station. 

As  a  necessary  adjunct  to  fruit  growing,  much  work  is  being 
done  with  spraying,  both  on  the  station  grounds  and  in  private 
orchards  where  opportunity  for  the  study  of  some  specific  problem 
18  presented. 

Tiie  problem  of  securing  material  for  fence  posts  and  cheap 
buildings  is  one  that  is  engaging  the  attention  of  many,  ^is  con- 
sideration alone,  to  say  nothing  of  the  many  other  features,  has 
led  to  the  establishment  of  a  forestry  plantation.  Mention  of  this 
is  made  in  another  place. 

The  foregoing  constitute  the  chief  lines  of  work  now  being 
carried  on  by  the  station.  There  is  much  miscellaneous  work,  such 
as  the  testing  of  new  and  old  varieties  of  grasses  and  forage  plants 
seeding  and  improvement  of  alfalfa  fields,  identification  of  plants 
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jind  insecte,  examination  of  waters  and  rocks,  advice  conceraiEg  pre- 
vention and  treatment  of  diseases  of  livestock,  planting  trees  for 
shade  about  borne  grounds,  and  a  host  of  minor  investigations  tiiat 
fit  in  with  the  routine  work  of  the  station  and  add  to  its  practical 
value.  The  constant  effort  is,  however,  to  adhere  closely  to  the 
true  purpose  of  the  station  and  to  conduct  the  work  along  the 
lines  that  have  been  determined  upon,  after  careful  consideration, 
as  being  the  most  important  and  far-reaching  for  the  agricultural 
interests  of  the  territory. 

BULLETINS  ISSUED. 

The  following  bulletins  have  been  issued  during  the  year  and 
are  still  available  to  tho6e  requesting  them. 

No.  43,  November,  1899. 

Fruits  for  Oklahoma,  by  O.  M.  Morris. 

Best  varieties  of  apples,  pears,  peaches,  plums,  cherries,  grapes, 
blackberries,  apricots,  currants,  and  raspberries  for  Oklahoma  are 
discussed,  together  with  suggestions  concerning  planting  and  caring 
for  shade  trees. 

No.  44,  December,  1899. 

Field  crops,  1899. 

This  bulletin  gives  a  brief  report  of  experiments  with  oats, 
Kafir  com,  com,  castor  beans,  and  cotton  conducted  by  the  station 
dndng  the  crop  season  of  1899. 

No.  45,  March,  1900. 

An  Annotated  Catalogue  of  the  Fern®  and  Flowering  Plants  of 
Oklahoma,  by  E.  E.  Bogue. 

A  complete  catalogue  of  the  native  plants  of  the  territory  is 
given.  Both  the  scientific  and  common  names  are  stated  and  notes 
as  to  locality  and  value.  A  popular  summary  of  this  bulletin  was 
issued  entitled,  Native  Oklahoma  Plants. 

No.  46,  May,  1900. 

Digestion  Trials,  by  John  Fields  and  A.  G.  Ford. 

This  is  a  preliminary  report  of  studies  of  the  digestibility 
of  Kafir  com,  corn,  and  cowpeas  when  fed  to  chickens  and  of  fod- 
ders of  Kafir,  com,  large  and  small  eorghum,  black  rice  com  and 
milo  maize  when  fed  to  sheep. 

In  addition  to  these.  Press  Bulletins  No.  50  to  61  have  been 
issued  and  sent  to  the  newspapers  of  the  territory  and  to  an  ex- 
tensive list  published  in  other  states. 

To  a  most  unusual  extent,  the  newspapers  circulating  in  the 
territory  have  given  wide  publicity  to  the  work  of  the  station. 
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Dailies  published  in  the  territory,  in  Kansas  City,  and  in  Wichita 
have  in  several  cases  given  space  in  their  columns  for  a  complete 
reproduction  of  bulletins  of  the  station.  One  weekly,  published 
at  Guthrie,  reprints  all  of  the  bulletins,  thus  giving  them  a  pub- 
licity that  otherwise  could  not  possibly  be  secured.  The  county 
weeklies  also  make  large  use  of  the  press  bulletins  and  appreciation 
of  this  is  shown  in  the  letters  received  from  farmers  commenting 
upon  this  practice. 

BUILDINGS. 

There  has  been  much  improvement  in  the  space  available  for 
the  work  of  the  station.  A  building  for  the  joint  use  of  the  depart- 
ments of  chemistry  in  the  college  and  station  has  been  completed, 
the  station  laboratories  and  offices  occupying  about  one  third  of  the 
space  and  being  entirely  separate  from  the  rest  of  the  building. 
The  building  formerly  used  as  a  chemical  laboratoory  is  now  occu- 
pied by  the  agricultural  department.  With  the  completion  of  the 
library  building,  the  veterinary  department  will  have  a  satisfactory 
station  labratory  and  space  will  thus  be  made  available  for  the 
horticultural  department  which  is  now  without  quarters  suited  to 
the  work  in  hand.  Sheds  and  feed  yards  for  use  in  steer  feeding 
experiments  have  been  constructed  and  provision  has  been  made 
for  the  erection  of  sheds  for  the  storing  of  forage  and  implements. 
A  small  piggery  is  also  being  built  and  will  furnish  much  better 
quarters  for  experiments  in  pig  feeding. 

MAILING  LIST. 

There  has  been  an  increase  of  more  than  one  thousand  names 
on  the  mailing  list  during  the  past  year.  The  list  has  been  arrang- 
ed on  cards  so  that  it  can  be  readily  consulted  and  revised.  The 
regular  edition  of  bulletins  is  now  15,000  copies,  about  14,000  of 
which  are  sent  out  at  once  and  the  remainder  reserved  to  supply 
requests. 

CORRESPONDENCE. 

The  nature  of  the  correspondence  received  by  the  station  is 
changing,  due  perhaps  to  a  better  popular  understanding  of  what 
are  the  objects  and  purposes  of  the  station.  Formerly,  it  consisted 
largely  of  requests  for  seeds  and  plants,  which  of  course,  the  sta- 
tion was  unable  to  furnish.  Now  the  inquiries  are  usually  for 
information  concerning  some  question  of  interest  on  the  farm. 
These  are  cheerfully  received  and  answered,  since  they  furnish 
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a  m-eans  far  making  known  the  work  that  is  done  here  and  for 
learning  of  the  difficulties  that  confront  our  farmers  and  stockmen 
in  their  work.  Frequently,  these  letters  suggest  timely  topics  for 
press  bulletins  and  subjects  for  investigation  and  inquiry  by  the 
station. 

farmer's  institutes. 

A  persistent  effort  was  made  during  the  year  to  organize  a 
system  of  farmers'  institutes  but  resulted  in  complete  failure.  But 
one  institute  was  attended  and  the  attendance  at  this  was  very 
small.  In  the  absence  of  some  definite  institute  organization,  so 
that  meetings  may  be  arranged  in  a  circuit  and  attended  without 
wasteful  loss  of  time  and  expense,  it  appears  that  the  station  must 
seek  another  way  of  doing  this  work.'  This  it  is  doing  to  a  large 
extent  through  correspondence  and  by  attendance  at  the  meetings 
of  the  different  agricultural  and  livestock  associations  which  are 
held  in  the  territory.  Three  of  these  associations  will  hold  their 
next  meetings  here,  all  of  them  beginning  on  the  fourth  of  Decem- 
ber, and  continuing  for  several  days.  It  is  hoped  that  at  this  time 
many  will  avail  themselves  of  the  opportunity  to  visit  the  station 
and  attend  the  meetings. 

THE   STAFF. 

The  only  change  in  the  personnel  of  the  station  staff  during  the 
year  has  been  the  addition  of  an  Assistant  in  Agriculture  neces- 
sitated by  the  extent  and  character  of  the  work  in  that  department. 
Mr.  J.  G.  Kerr,  a  graduate  of  the  Texas  Agricultural  Ck)llege,  has 
filled  this  position  acceptably  e^ince  January.  In  every  particular 
the  officers  and  employes  of  the  station  have  labored  faithfully  and 
efficiently  toward  the  development  of  an  experiment  station  in 
which  each  of  the  departments  co-ordinates  with  and  assists  the 
others.  In  this  way  only,  it  is  believed,  can  the  station  be  main- 
tained on  a  satisfactory  working  basis  and  be  in  a  position  to  fully 
answer  a  few  of  the  varied  questions  that  are  presented  to  it. 

Prof.  E.  E.  Bogue,  station  botanist  and  entomologist  has  been 
granted  a  leave  of  absence  for  the  purpose  of  studying  certain  plant 
diseases  that  have  been  engaging  the  attention  of  the  station.  Dp. 
E.  M.  Wilcox  will  be  in  charge  of  these  departments  during  the  com- 
ing year  and  work  in  conjunction  with  Prof.  Bogue  in  the  investi- 
gations now  being  carried  on.  Aside  from  this  the  staff  remains 
unchanged. 

June  30,  1900.  John  Fields,  Director. 
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THE  WORK  OF  THE  EXPERIMENT  STATION.* 


John  Fields. 


Connected,  as  is  the  Oklahoma  Experiment  Station,  with  the 
Agricnltnral  and  Mechanical  College,  its  functions  are  not  clearly 
distinguished  from  those  of  the  college.  Briefly,  the  work  of  the 
station  is  to  discover  new  truths  or  new  applications  of  old  ones, 
connected  in  any  way  with  the  great,  many-sided  industry  of  farm- 
ing, and  to  publish  the  results  which  it  has  secured.  The  work  of 
the  college,  on  the  other  hand,  is  to  place  systematized  knowledge 
bearing  in  any  way  upon  agriculture  or  the  mechanic  arts,  in  a  shape 
available  for  those  who  wish  to  acquire  it.  The  whole  field  of 
knowledge  is  open  to  the  college  and  to  those  who  wish  to  utilize  its 
advantages.  The  station  has  a  few  specific  questions  to  answer  and 
the  answering  of  them  must  be  done  in  such  a  way  that  there  is 
no  uncertainty,  no  doubt,  no  revision. 

It  is  now  eight  years  since  the  establishment  of  the  Oklahoma 
Experiment  Station,  The  question  is  many  times  asked,  "What  has 
the  station  done  for  the  farmers  of  Oklahoma?"  If  I  felt  that  an 
apology  for  the  work  of  the  station  were  necessary,  I  might  reply 
tbat  the  farmers  of  Oklahoma  have  no  right  to  complain  as  they 
have  never  contributed  to  its  support.  But  I  have  no  apolo^  to 
make.  Acquainted  as  I  am  with  the  work  of  the  stations  in  the 
United  States  and  with  many  of  the  men  who  are  working  in  them 
for  the  advancement  of  agriculture,  I  am  not  at  all  ashamed  of  the 
work  of  Oklahoma's  station. 

Thoee  of  you  have  been  through  the  trying  days  after  the  var- 
ious openings — through  the  wearisome  effort  td  make  something 
where  nothing  was — ^must  know  that  every  enterprise  had  to  pass 
through  the  same  experience.  You  must  know  that  the  establish- 
ment of  an  institution  for  accurate  experiment  and  research  also 
had  its  immense  amount  of  work  to  be  done  before  a  showing  could 
be  made.  Would  a  meeting  and  an  exhibit  of  the  sort  that  we  have 
here  now  have  been  possible  ^ye  years  ago? 

What  has  the  Oklahoma  Station  done  for  the  farmer?  Much. 
I  shall  not  tire  your  patience  with  a  recital  of  what  has  been  done. 

•Addrees       before  the   Oklahoma  Agricultural,    Horticultural,    and    Irrigation 
Aflvoelation.  Oklahoma  Ctty,  August  19,  1S99. 
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The  published  bulletins^ — 42  in  number — and  the  Kummary  of  the 
results  now  being  sent  out  tell  of  the  results  in  a  plain,  practical 
way.  It  makes  rather  dry  reading  to  an  admirer  of  the  beautiful 
in  literature  but  it  would  be  dryer  still  were  I  to  attempt  to  talk  it  to 
you. 

Two  points  occur  to  me  which  will  furnish  data  in  answering 
the  question  "Has  it  paid?"  In  a  bulletin  issued  more  thaji  a  year 
ago,  it  was  stated  that  castor  bean  pods  were  worth  ten  dollars  a 
ton  as  fertilizer.  Castor  bean  pods  had  never  been  studied 

before  and  their  value  was  not  recognized.  Let  us  imagine  that 
every  grower  of  castor  beans  made  good  use  of  the  pods  after  their 
value  had  been  made  known  to  him.  At  ten  dollars  per  ton,  1500 
tons  would  pay  for  the  cost  of  the  station  for  a  year.  Are  there 
1500  tons  of  castor  bean  pods  wasted  every  year?  Of  course  there 
are,  many  times  that  many. 

The  station  has  done  much  to  help  in  forming  a  correct  estimate 
of  the  value  of  Kafir  com.  It  has  grown  it  under  varying  condi- 
tions, fed  it  in  different  ways,  and  published  several  bulletins  about 
it.  One  point  only — it  has  shown  that  100  jpound©  of  Kafir  meal  is 
equal  in  feeding  value  to  166  pounds  of  Kafir  com.  Everyone  knew 
that  there  was  a  difference  but, they  didn't  think  that  it  was  half  so 
great  as  that.  Give  the  station  credit  with  the  other  half — ^it  has 
saved  5  cents  on  every  bushel  of  Kafir  corn  fed.  Are  there  three 
hundred  thousand  bushels  of  Kafir  corn  fed  each  year?  At  the  five 
cents  per  bushel  which  the  results  of  the  experiment  station  have 
added  to  its  value,  the  |15,000  which  the  Station  costs,  not  the 
Territory  but  the  government  of  the  United  States,  has  been  saved. 
These  are  but  two  examples — I  might  enumerate  a  hundred. 

Let  me  cite  just  one  more  illustration.  Last  summer,  about 
this  time  or  a  little  later,  a  complaint  reached  us  from  Garfield 
county  that  the  farmers'  horses  were  dying.  Our  veterinarian 
started  over,  drove  all  of  two  days  and  nights  visiting  different 
places  where  the  disease  appeared,  and  got  back  looking  much  the 
worse  for  wear.  He  found  that  a  smut  growing  on  a  certain  var- 
iety of  grass  was  the  cause — a  bulletin  was  sent  to  the  newspapers 
and  to  the  farmers  in  the  locality  where  the  disease  was  prevalent. 
In  this  way  and  by  correspondence,  the  farmers  were  told  the  cause 
and  the  easy  way  of  avoiding  the  trouble — ^simply  by  keeping  their 
hopse%out  of  pastures  in  which  the  smut  was  present.  In  reporting 
the  cause  of  the  trouble,  we  called  it  "smut  on  grama  grass" — we 
might  have  said  that  it  was  "Ustilago  boutelouae  growing  on  Bou- 
teloua  oligosta<»hya"  which  is  the  Latin  of  it.    But  we  didn't  do 
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it.  The  loss  of  300  horses  at  |50  apiece  means  the  loes  of  |15,000. 
By  pointing  out  the  way  of  preventing  this  loss,  the  station  has 
again  paid  for  what  it  costs. 

In  each  of  the  cases  cited,  there  was  a  possibility  of  doing 
something  for  a  large  number.  If  only  a  few  horses  had  been  sick 
or  a  few  cattle  were  dying,  it  would  have  been  none  of  our  busi- 
ness. The  Nation  does  not  maintain  free  veterinary  service  or  free 
service  of  any  other  sort  for  individuals.  But  when  an  opportunity 
arises  for  us  to  do  work  which  is  of  service  to  many,  not  only  at 
the  immediate  time,  but  for  the  indefinite  future,  all  of  the  facilities 
of  the  station  are  turned  loose  on  it  and  we  do  the  best  we  can. 

I  do  not  mean  to  say  that  the  resiults  of  the  Station's  work 
are  made  use  of  as  I  have  indicated.  But  there  are  the  results — 
the  station  has  done  its  work.  It  is  up  to  the  farmer  and  the  ques- 
tion is  *'What  is  the  farmer  doing  for  the  farmer?"  He  too  is  doing 
much.  Oklahoma  has  progressed  in  such  a  remarkable  manner  and 
has  acquired  such  a  world-wide  reputation  as  a  farming  locality 
that  we,  appreciative  as  we  are,  do  not  fully  realize  its  capabilities. 
WTien  two  years  ago  on  the  experiment  station  farm,  which  has 
been  reviled  *as  the  poorest  of  the  poor,  sixty-five  different  varieties 
of  wheat  averaged  a  yield  of  39.6  bushels  per  acre  with  19.6  as  the 
lowest  and  57  as  the  highest,  I  looked  up  the  results  of  similar  ex- 
periments in  other  states  and  found  none  equalling  it.  It  was  a 
record  breaker  and  the  record  still  stands. 

As  to  the  future  of  the  station,  to  be  of  greatest  use,  its  work 
must  be  mainly  along  the  lines  which  are  and  must  be  the  great  in- 
dustries of  Oklahoma.  As  I  see  them,  they  are  summed  up  in  what 
is  termed  "diversified  farming.''  I  hope  to  see  the  day  when  every 
farm  in  Oklahoma  will  have  its  little  herd  of  pure-bred  beef  cattle, 
its  bunch  of  hogs  and  its  flock  of  sheep;  when  every  farmer  will 
raise,  feed,  and  fatten  his  bunch  of  steers  and  realize  the  top  of  the 
market  because  they  were  bred  in  new  Oklahoma  and  are  of  the 
best;  when  every  farm  is  made  to  grow  a  small  acreage  of  each  of 
the  many  crops  that  may  be  grown  and  is  self-stipporting.  The 
tendency  to  exclusive  farming  in  some  localities  is  not  a  hopeful 
sign.  While  at  present  remunerative,  experience  teaches  that  it 
will  not  continue  to  be  so. 

This  society  does  well  to  combine  all  the  varied  interests  into 
one  compact  association  where  they  belong.  The  orchard  and  gar- 
den has  its  place  on  every  farm  and  so  has  the  cow,  the  hog,  th<* 
«heep,  and  the  clucking  Then,  each  of  them  contributing  its  share 
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to  the  comfort  and  support  of  the  fanner's  family.  In  February 
last,  at  Vicksburg,  Miss.,  a  convention  of  southern  farmers  was  held 
for  the  purpose  of  discussing  the  agricultural  problems  of  the 
south.  Prominent  agriculturists  from  all  over  the  country  were 
present  and  addressed  the  convention.  These  addresses  have  been 
summarized  and  published  in  a  farmers'  bulletin  of  the  department 
of  agriculture.  The  keynote  of  all  of  these  addresses  was  "Grow 
many  crops,  do  not  depend  upon  one  crop,  but  utilize  stock  to  the 
greatest  extent  and  thus  secure  greater  returns  and  at  the  same 
time,  keep  up  the  fertility  of  the  soil." 

These  meetings  do  much  in  the  way  of  setting  people  to  think- 
ing Farmers'  institutes  are  of  great  value.  And  while  on  the 
subject  of  farmers'  institutes,  let  me  indicate  the  manner  in  which 
the  Agricultural  College  aids  in  this  important  work.  We  wish  if 
possible  to  send  out  some  one  to  assist  in  each  institute  which  is 
held  in  the  territory.  The  funds  at  our  disposal  for  this  purpose 
are  limited  and  we  must  always  arrange  that  the  man  we  send  out 
will  be  able  to  attend  at  least  two  meetings  while  on  one  trip.  The 
list  of  meetings  is  now  being  made  up  for  December,  January  and 
February  next  and  those  wishing  help  in  their  institutes  should  ar- 
range at  once  for  aid  from  the  station. 

The  work  of  the  station  has  always  been  conducted  with  a  view 
to  securing  practical  results.  When  a  new  line  of  inquiry  or  ex- 
periment is  suggested,  our  first  question  is  "of  what  immediate, 
practical  value  will  the  results  be?"  "In  what  way  will  it  help  our 
farmers  make  more  money  or  keep  from  spending  what  they  have 
made?"  The  plan  that  stands  the  tests  of  these  and  other  similar 
questions  is  adopted  and  followed  out. 

On  the  farm  at  the  present  time,  field  experiments  with  every- 
one of  our  numerous  crops  are  in  progress.  Chief  among  these  are 
cultivation  experiments  including  preparation  of  the  soil  and  var- 
ious methods  of  cultivating  the  crop.  Along  this  line,  that  of  the 
true  method  of  handling  the  soil  so  as  to  save  all  of  the  moisture  for 
the  crop,  we  know  but  little — many  people  think  they  know  it  all. 
The  glowing  newspaper  accounts  of  somebody's  great  discovery  for 
growing  crops  without  water,  and  someone  else's  plan  of  salvation 
for  a  sunburnt  crop  make  entertaining  reading  when  contrasted 
with  an  experiment  station  bulletin  in  which  the  author  is  careful 
to  state  only  what  really  did  happen,  not  what  he  wanted  or  ex- 
pected to  happen. 

Some  striking  results  are  shown  in  the  little  exhibit  which  we 
have  brought  down  from  the  station.    Perhaps  the  most  noticeable 
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one  is  the  great  difference  in  the  yield  and  quality  of  wheat  from 
sowing  at  different  dates.  I  might  say  that  the  only  time  to  sow 
wheat  is  in  September — do  not  these  results  prove  it  beyond  the 
shadow  of  a  doubt?  No,  they  do  not.  They  show  that  it  paid  to 
©ow  early  last  season.  Results  in  other  years  have  been  similar 
but  it  is  not  certain  that  it  will  always  be  best  to  sow  in  September. 
Bainfally  temperature,  and  other  conditions  may  make  October  sown 
wheat  better  next  time.  All  that  we  can  say  is  that  the  average  up 
to  this  time  is  in  favor  of  early  sowing  and  that  it  is  probable  that 
early  sown  wheat  will  give  the  highest  yields. 

With  fruits  the  general  principle  is  the  same  with  the  exception 
that  a  greater  length  of  time  is  required  to  obtain  any  results  at 
all.  The  greatest  number  of  questions  is  about  varieties.  It  takes 
us  as  long  to  find  out  about  this  as  it  does  anyone  else — ^and  when 
we  have  obtained  some  results,  we  can't  always  give  them  the 
broad,  general  application  that  is  demanded. 

The  departments  of  Botany,  Entomology,  and  Veterinary  Sci- 
ence must  work  even  longer  for  results  that  tell  and  are  of  service. 
It  is  true  that  we  send  out  chinch  bug  infection  to  those  who  apply 
for  it,  but  we  do  not  regard  that  as  of  much  importance  since  the 
manner  of  growing  the  fungus  and  spreading  it  has  been  explained 
in  our  publication  so  that  the  enterprising  and  studious  farmer 
may  make  it  for  himself  and  have  it  at  hand  when  he  needs  it. 
Ju«t  now,  the  entomologist  is  tackling  a  bigger  job.  He  hopes  in 
a  year  or  two,  perhaps  three,  to  find  some  parasite  or  disease  that 
will  kill  the  pesky  little  horn  flies  that  are  worrying  the  cattle 
almost  to  death.  He  may  succeed;  he  probably  will  not.  Yet  the 
cattle  interests  of  the  territory  are  of  such  importance  that  a 
few  years  of  hard,  earnest  work  with  a  faint  promise  of  success 
may  well  be  spent  in  this  direction. 

Our  veterinarian  is  continuing  to  give  his  attention  to  the  study 
of  Texas  fever  and  hog  cholera.  He  has  spent  the  last  month  in 
the  Bureau  of  Animal  Industry  at -Washington  studying  the  new 
serum  treatment  for  the  latter  which  has  been  worked  out  there. 

Our  Horticulturists  are  working  on  a  matter  of  vital  imivort- 
ance.  Apple  trees  eight  to  nine  years  old  have  been  dying  in  some 
localities — ^the  roots  rot  off  and  the  tree  dies  at  the  surface  of  the 
ground.  The  problem  is  an  exceedingly  difficult  and  important  one 
and  we  would  be  glad  to  have  reports  of  this  trouble  wherever  it 
occurs.  We  do  not  know  what  it  is.  I  have  been  told  by  men 
who  were  certain  that  they  knew  that  it  was  several  different 
things,  depending  on  the  man  who  told  me.    It  cannot  be  all  of 
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these  things,  it  may  be  none,  j-et  we  need  and  want  your  help  in 
finding  out  about  it. 

And  now  I  wish  to  speak  a  word  in  behalf  of  the  boys  and  girls 
growing  up  on  the  farm.  They  do  not  always  have  a  good  time  but 
they  have  natural  opportunities  far  superior  to  those  of  anyone 
else's  children.  And  here  in  common  with  others  in  this  great 
teiTitory,  they  have  an  opportunity  to  acquire  an  education  of  a 
practical  sort,  at  very  small  expense.  **What,"  you  say,  "go  to  col- 
lege to  learn  fai'ming?"  No.  Widen  the  range  of  your  vision. 
Agriculture  in  its  modern  sense  is  a  profession  requiring  for  its 
best  and  most  successful  pursuit  a  training  more  thorough,  broader, 
and  more  exact  than  that  of  a  doctor,  a  lawyer,  or  a  preacher.  On 
the  basis  of  the  agricultural  interests  of  the  territory  rests  all  else. 
AVhy,  then,  should  not  agriculture  receive  a  great  share  of  attention 
in  our  educational  system?  We  are  not  ashamed  of  our  course  in 
agriculture.  We  are  proud  of  it — proud  to  say  to  the  farmers'  boys 
**Come  where  you  can  get  a  training  that  will  make  you  a  leader  in 
that  agricultural  advancement  that  is  sure  to  come  with  the  new 
century."  With  a  farm  of  200  acres  devoted  to  experimental 
work  in  agriculture,  horticulture,  and  allied  subjects,  with  the 
beginnings  of  a  herd  representing  the  different  types  of  beef  cattle, 
with  hogs  and  sheep  and  poultry  for  exi)eriment,  study,  and  obser- 
vation, with  all  of  these  and  only  well-begun,  why  should  I  not  sav 
^*Come?'^ 

And  in  the  same  way  along  horticultural  lines,  our  orchards 
and  vineyards  contain  hundreds  of  different  varieties  available  for 
the  instruction  of  those  whose  tendencies  lie  in  that  direction.  In 
chemistry,  botany,  zoology,  entomology,  and  veterinary  science,  sub- 
jects on  which  the  very  foundation  of  agriculture  rests,  we  have  a 
complete  equipment  of  apparatus  and  experienced  instructors.  The 
student  of  agriculture  learns  in  the  shops  how  to  handle  tools, 
working  in  both  wood  and  iron,  gets  acquainted  with  machinery 
of  all  sorts,  and  goes  out  from  the  institution  thoroughly  equipped 
for  the  work  which  is  before  him. 

He  may  have  known  how  to  plow  before  he  went  to  college — 
when  he  leaves  it  he  knows  when  and  why.  He  may  have  known 
enough  to  keep  the  weeds  out  of  the  corn — when  he  leaves,  he  knows 
that  it  frequently  pays  to  plow  corn  when  there  are  no  weeds  to 
be  killed.  But  it  isn't  so  much  what  he  knows  as  it  is  the  ability 
to  find  out  things  which  his  college  training  has  developed — ability 
to  grasp  a  new  condition  of  affairs  and  adapt  himself  to  it. 
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And  while  I  am  speaking  of  the  College,  it  is  not  unbecoming, 
I  trust,  for  me  to  tell  something  of  its  work  along  lines  other  than 
agriculture.  Twenty-four  young  men  and  women  have  graduated 
from  the  institution  in  the  last  four  years.  Some  of  them  are 
farming,  gome  have  gone  to  institutions  in  the  east,  one  to  Cornell 
and  two  to  the  Penneylvania  State  College,  and  continued  their 
studies,  '^^'e  are  better  fitted  than  ever  with  the  two  new  buildings 
which  are  being  erected. 

A  course  in  general  science  and  literature,  in  agriculture  and 
horticulture,  in  mechanical  engineering,  in  chemistry,  in  botany 
and  in  biology  certainly  affords  a  sufficient  range  for  choice  to  any 
boy  or  girl  that  wants  to  work.  Many  boys  and  girls  are  sent  to 
far  less  efficient  institutions  each  year  because  their  parents  do  not 
fully  appreciate  what  they  have  at  home.  The  best  has  been  gath- 
ered from  all  over  this  broad  land  and  placed  at  your  disposal  for 
the  education  of  your  children.  It  does  not  pay  to  send  them  off 
to  some  weak  little  institution  in  Kansas,  Texas,  or  Missouri  ''back 
where  you  came  from"  when  right  here  is  something  better  if  you 
will  realize  it  and  come  to  your  own. 

I  have  been  frank  with  you — all  of  us  are  working  toward  the 
same  end — each  of  us  is  taking  a  slightly  different  route.  You  in 
your  work  are  free  to  choose  your  path — ours  is  mapped  out  for  us 
in  the  law  establishing  the  College  and  Station.  We  are  honestly 
trying  to  help  you  in  your  work — we  need  your  help  in  ours.  The 
greatest  help  which  you  can  give  the  farmers  of  Oklahoma  is  by 
encouraging  them  to  study  and  find  out  what  is  already  known 
thus  leaving  the  station  time  and  opportunity  to  find  out  what  is  not 
known. 
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MEANS  OF  PREVENTING  TEXAS  FEVER. 


L.  L.  Lewis. 


The  subject  assigned  has  a  double  interest  to  stockmen  in  Ok- 
lahoma because  w^  are  situated  on  the  dividing  line  between  the 
infected  and  non-infected  territory.  Large  areas  of  the  territory 
that  are  below  the  quarantine  line  are  free  from  infection  and  cattle 
rai<sed  on  such  pastures  are  6usci»ptible  to  Texas  fever,  and  so  in 
moving  our  native  cattle  from  one  locality  to  another  a  certain 
per  cent,  becomes  infected  and  may  die  from  this  cause. 

To  first  consider  the  importance  of  preventing  fever  among  our 
native  cattle,  it  is  of  primary  importance  to  recognize  the  cause  of 
the  disease.  It  is  not  my  purpose  to  discuss  this  side  of  the  ques- 
tion but  in  connection  with  my  subject  I  will  state  that  so  far  as 
any  experimental  evidence  is  concerned,  the  tick  ie  the  only  meane 
in  nature  of  conveying  the  disease  from  one  animal  to  another,  and 
in  the  absence  of  the  tick  there  is  no  Texas  fever.  By  pasturing 
on  ground  that  is  free  from  infection  there  is  no  danger  of  cattle 
dying  from  Texas  fever.  This  means  is  not  always  possible  in  in- 
fected territory  and  requires  more  care  and  attention  than  most 
men  will  give  it  in  order  to  make  it  successful,  but  if  this  method 
is  carefully  followed  out  there  can  be  no  danger  of  loss,  but  the 
slightest  negligence  in  the  way  of  introducing  an  infected  animal 
into  such  a  pasture  would  soon  infect  the  pasture  and  probably 
most  of  the  cattle  in  the  pasture.  This  method  of  placing  cattle 
(susceptible  animals)  on  pastures  free  from  infection  and  keeping 
the  animals  from  coming  in  contact  with  infection  is  the  only  means 
of  absolutely  preventing  Texas  fever.  Such  a  method  of  handling 
cattle  will  not  produce  immunity  and  is  of  little  value  so  far  as  the 
general  distribution  of  cattle  among  stockmen  is  concerned. 

The  Missouri  Experiment  Station  conducted  some  experiments 
to  determine  the  protective  value  of  blood  serum  from  southern 
cattle  when  inoculated  into  susceptible  cattle,  but  so  far  as  prac- 
tical results  are  concerned  in  giving  protection  to  susceptible  cat- 
tle, the  results  were  negative. 

*AddresB   at     meetlnff     of     Oklahoma  Live  Stock  Association,   El  Reno,   Feb- 
ruary 16,  1900. 
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It  appears  that  experimentally  the  only  way  to  produce  immu- 
nity is  to  produce  a  mild  form  of  the  disease  either  by  infesting  the 
animal  with  ticks  or  by  inoculation  with  a  small  quantity  of  the 
blood  from  an  immune  animal  which  will  contain  the  micro-para- 
aite  causing  the  disease.  The  method  of  producing  immunity  by 
tick  infestion  is  not  as  reliable  in  its  general  results  as  could  be 
desired  and  will  hardly  be  practiced  to  any  extent  as  more  accu- 
rate and  trustworthy  results  can  be  obtained  by  using  the  blood 
from  a  southern  animal. 

If  tick  infection  is  used  at  all  it  should  be  practiced  in  the 
late  fall  as  the  disease  will  assume  a  much  milder  form  at  this  seas- 
on than  at  any  other  time  of  the  year,  and  if  the  infection  is  mild  the 
disease  may  be  controlled  to  a  certain  limit. 

The  recent  publication  of  a  bulletin  from  the  Texas  and  Mis- 
souri Experiment  Stations  has  added  new  interest  to  the  method  of 
producing  immunity  by  blood  inoculation  as  the  record  of  a  number 
of  tests  made  in  a  commercial  way  is  given.  The  fact  that  the  in- 
oculation of  immune  blood  into  susceptible  animals  promises  to  be 
a  valuable  remedy  to  prevent  a  fatal  form  of  Texas  fever  in  animals 
£>lupped  south  should  not  cause  anyone  to  regard  the  method  as  be- 
ing safe  under  all  conditions  or  one  that  can  be  successfully  car- 
ried out  by  every  one  who  undertakes  the  work.  There  are  certain 
eseential  things  to  observe  in  connection  with  blood  inoculation  and 
to  neglect  any  of  them  is  to  cause  a  possible  failure  in  the  entire 
work.  From  work  already  reported  it  is  certain  that  cattle  from 
seven  to  twelve  months  old  are  to  be  preferred.  This  age  or  even 
as  young  as  six  months  is  preferable  to  bring  south  regardless  of 
the  method  to  be  used  in  rendering  them  immune.  Whether  they 
are  to  be  turned  on  infected  pastures  late  in  the  season  and  re- 
ceive no  further  attention  or  if  they  are  to  be  infected  artifically 
with  ticks  or  to  be  inoculated  with  blood  the  young  cattle  are  to 
be  preferred  to  mature  stock. 

The  method  of  securing  the  blood  and  injecting  it  into  the  cat- 
tle are  details  easily  understood  by  those  familiar  with  similar 
work.  The  effect  of  the  inoculation  in  a  majority  of  cases  is  to 
cause  a  mild  form  of  the  fever  but  in  some  the  fever  may  prove 
fatal.  The  effect  of  the  inoculation  to  render  the  animal  immune 
to  fever  cannot  be  compared  to  the  effect  of  vaccinating  to  prevent 
black-leff  in  cattle. 

In  the  latter  case  no  noticeable  symptoms  follow  the  operation 
while  in  the  former  every  symptom  of  the  fever  is  seen  and  the 
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calves  will  often  require  every  attention  and  frequently  medical 
treatment  in  order  to  resist  the  disease.    After  the  cattle  are  in- 
oculated with  blood  they  should  be  well  cared  for  for  a  year  and  if  • 
possible  exposed  to  a  light  tick  infestion  the  first  summer. 

Inoculation  may  be  performed  at  any  time  of  the  year  but  in 
our  climate  the  best  results  will  probably  be  obtained  by  inoculat- 
ing during  the  winter  or  spring  and  giving  the  cattle  some  extra  at- 
tention the  first  summer.  They  may  be  inoculated  either  before  or 
after  being  shipped  south  but  the  latter  method  I  think  will  be  pre- 
ferable, allowing  the  calves  to  become  accustomed  to  their  feed  and 
/surroundings  before  they  are  inoculated. 

Further  work  along  this  line  will  probably  change  to  some  ex- 
tent the  details  of  the  work  but  the  method  in  the  present  stage  of- 
fers every  inducement  to  the  southern  breeder  to  ship  to  the  south- 
ern stock  farm  and  ranch  the  best  breeds  of  cattle  found  in  the 
north. 
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HOG  CHOLERA. 


L.  L,  Lewis. 


Swine  diseases  do  not  assume  the  same  importance  in  Oklahoma 
ad  they  do  in  some  of  the  northern  and  central  states  where  hog  rais- 
ing is  developed  to  a  much  greater  extent  but  these  diseases  are  of 
as  great  importance  to  the  individual  stock  raiser  in  Oklahoma  as 
in  any  other  locality.  As  Oklahoma  develops  in  agricultural  re- 
sources it  is  probable  that  hog  raising  will  be  one  of  the  best  devel- 
oped industries  with  the  general  farmer. 

It  is  not  the  intention  of  this  article  to  discuss  at  length  any  of 
the  new  remedies  or  cures  for  hog  cholera  but  to  describe  briefly 
the  cause  and  nature  of  the  disease,  how  to  recognize  it  and  how  to 
use  such  means  of  prevention  as  are  in  the  reach  of  every  farmer. 

Whenever  a  fatal  outbreak  of  disease  occurs  among  swine  it  is 
reasonably  safe  to  assume  that  it  is  either  hog  cholera  or  swine 
plague,  or  both,  as  the  two  diseases  are  frequently  found  to  exist  in 
the  same  animal,  and  so  far  as  any  ordinary  means  of  controlling  the 
disease  is  concerned  any  method  suitable  for  controlling  hog  cholera 
will  answer  equally  well  for  swine  plague.  The  diseases  not  only 
resemble  each  other  in  symptoms  during  the  early  stages  but  they 
are  both  caused  by  bacteria  and  the  disease  can  only  be  checked  by 
such  jneans  ae  will  prevent  exposure  to  the  germs  causing  the  dis- 
ease, or  that  will  destroy  the  bacteria  after  the  hogs  are  infected. 
Hog  cholera  is  generally  more  prevalent  than  swine  plague  and  in 
mixed  infections  -the  -symptoms  of  hog  cholera  are  more  pronounced 
than  those  of  swine  plague. 

The  first  symptoms  of  the  disease  are  generally  not  sufficiently 
pronounced  to  enable  any  one  to  say  whether  the  disea-se  is  cholera 
or  not  and  in  the  first  appearance  of  the  disease  in  a  herd  it  fre- 
quently assumes  an  acute  form,  the  animal  living  from  a  few  hours 
to  one  or  two  days.  In  such  cases  a  post  mortem  examination  may 
not  enable  any  one  to  make  a  correct  diagnosis.  In  most  cases  the 
disease  is  slower  and  the  symptoms  become  well  marked.  The  most 
noticable  symptoms  are  loss  of  appetite,  a  feverish  condition  accom- 
panied by  fits  of  shivering  and  an  unwillingness  to  move.The  bowels 
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may  be  normal  at  first  but  after  one  or  two  days  there  is  a  persis- 
tent diarrhoea  which  generally  continues  throughout  the  course'  of 
the  disease.  The  eyes  soon  become  weak,  congested  and  watery,  and 
later  the  lids  are  partly  gummed  together  with  a  thick  yellowish 
exudate.  Coughing  is  frequently  noticed  and  may  become  very 
severe.  Almost  a  constant  symptom  where  the  disease  continues 
for  several  days  is  the  reddening  of  the  skin  in  spots  on  the  lower 
portion  of  the  body,  inside  of  the  thighs  and  under  the  neck.  If 
the  disease  is  swine  plague  instead  of  hog  cholera  the  symptoms  <rf 
lung  disease  will  be  more  marked,  as  difficult  breathing  and  a  severe 
cough. 

The  duration  of  the  disease  may  be  from  a  few  hours  to  two  or 
even  three  weeks.  Cholera  is  very  fatal  to  young  pigs  and  will 
often  attack  them  when  older  hogs  escape. 

The  principal  organs  to  be  examined  in  making  post  mortem  ex- 
aminations are  the  intestines  and  the  lungs.  If  the  animal  has  been 
sick  one  or  two  weeks  the  lesions  are  apt  to  be  well  marked.  The 
intestinal  ulcers  of  hog  cholera  will  be  seen  in  most  chronic  cases 
by  carefully  opening  the  small  intestine  where  it  joins  the  large  in- 
testine. The  ulcers  are  located  around  the  valve  between  the  large 
and  small  intestine.  These  ulcers  vary  in  size,  are  circular  in  shape 
and  vary  in  color  from  a  deep  yellow  to  brown  or  black.  They  can 
be  felt  on  the  outside  of  the  intestine  as  hard  solid  growths  in  the 
intestinal  wall.  The  lymphatic  glands  in  the  region  of  the  ulcers 
are  frequently  enlarged  and  firm.  In  the  acute  form  of  hog  cholera 
the  membrane  lining  the  intestine  is  congested  and  this  is  frequently 
all  that  can  be  seen  on  post  mortem. 

If  the  disease  is  swine  plague  the  principal  lesions  will  be 
found  in  the  lungs.  By  cutting  into  the  lungs  they  will  be  found 
to  contain  a  large  number  of  small  yellow  masses  which  is  dead  tis- 
sue. Sometimes  large  masses  of  yellowish  cheesy  material  will  be 
found.  In  some  place  the  lungs  will  be  found  collapsed  with  gen- 
eral congestion  of  the  lung  tiasnie. 

The  bacteria  which  cause  hog  cholera  grow  in  the  blood  ves- 
sels and  collect  in  small  clumps  in  the  capillaries,  plugging  them 
causing  the  blood  to  escape  into  the  surrounding  tissue.  This  is 
the  cause  of  the  red  condition  of  the  skin  and  the  congestion  of  the 
intestines.  Small  red  spots  are  often  seen  in  the  heart  muscle, 
pleura  and  pericardium  from  the  same  cause. 

The  cause  of  the  disease  is  a  germ  or  bacteria,  the  bacillus  of 
hog  cholera  which  causes  hog  cholera  and  the  bacillus  of  swine 
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plague  which  causes  swine  plague.  These  diseases  do  not  occur 
without  the  presence  of  these  genufi  and  any  neglect  or  bad  care 
the  animals  may  receive  does  not  cause  the  disease  but  only 
lessens  the  vitality  of  the  animal  so  they  are  more  susceptible  to 
the  disease. 

The  germ  may  enter  the  body  by  the  lungs  or  by  the  alimentary 
canal.  The  germ  of  hog  cholera  most  frequently  enters  the  ali- 
mentary canal  with  the  water  and  food  while  the  germ  of  swine 
plague  causes  disease  by  entering  the  body  through  the  lungs. 

The  germs  of  both  diseases  can  be  cultivated  in  the  laboratory 
and  the  disease  produced  in  hogs  (1)  by  feeding  them  the  germs  (2) 
by  causing  them  to  inhale  the  germ,  or  (3)  by  injecting  the  germ  into 
the  circulation.  Animals  in  infected  pens  contract  the  disease  by 
inhaling  or  eating  the  germs: 

The  swine  plague  germ  is  easily  killed,  its  vitality  lasting  un- 
der ordinary  conditions  from  one  to  three  months  but  they  may  un- 
der very  favorable  conditions  remain  virulent  for  a  greater  length 
of  time.  The  hog  cholera  germs  are  very  resistajit  to  destructive 
agents  and  retain  their  vitality  for  several  months  unless  killed  by 
extreme  cold  weather.  Infected  pens  should  not  be  used  for  hogs 
for  a  year  unless  they  have  been  very  thoroughly  cleaned  and  dis- 
infected and  this  is  something  very  difficult  to  do  and  practically 
is  never  done. 

The  fact  that  the  cause  of  the  disease  is  a  germ  which  will  live 
for  a  considerable  length  of  time  makes  it  possible  for  the  infection 
to  be  carried  from  one  farm  to  another  by  any  animal  going  from  in- 
fected pens  to  healthy  pens,  by  birds,  by  water  running  through 
several  farms  on  some  of  which  the  disease  exists,  or  by  people  pas- 
sing from  one  pen  to  another. 

As  a  means  of  prevention,  hogs  purchased  from  unknown  par- 
ties or  even  from  adjoining  farms  should  not  be  placed  in  the  lots 
with  hogs  belonging  to  the  farm  until  they  have  been  kept  in  separ- 
ate pens  for  three  or  four  weeks.  Carelessness  in  this  matter  is  fre- 
quently the  cause  of  the  loss  of  almost  the  entire  herd  from 
cholera.  Too  much  care  cannot  be  used  in  allowing  new  pur- 
chases or  hogs  from  adjoining  farms  to  run  in  thef  pens  of  what 
are  known  to  be  healthy  hogs.  If  a  stream  runs  through  the  hog 
lots  and  cholera  appears  on  farms  above,  the  hogs  should  not  be 
allowed  to  drink  the  water,  but  fenced  away  from  it  and  supplied 
from  a  well.  By  exercising  such  care  a  considerable  lose  may 
be  prevented. 
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Very  little  can  be  said  in  regard  to  the  matter  of  treatment  o{ 
ftick  animals.  No  treatment  has  been  found  that  is  considered  a 
cnre  and  almost  every  remedy  that  has  been  offered  has  been  tried 
by  hog  rais^v. 

In  some  outbreaks  of  cholera  the  disease  is  in  a  mild  form  and 
most  of  the  s^'ck  animals  recover.  If  in  snch  a  case  some  remedy  has 
been  used  it  is  advertised  as  a  cnre  while  the  next  outbreak  may 
be  a  fatal  form  of  the  disease  and  the  remedy  is  found  useless. 

Hogs  should  be  allowed  an  abundance  of  green  feed  during  the 
summer  season.  This  can  be  secured  by  growing  sorghum  or  by 
sowing  wheat  or  other  grains  f(Hr  grazing  purposes. 
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DIVERSIFIED  FARMING  IN  OKLAHOMA. 


John  Fields, 


INTRODUCTION. 


Ten  \eaitt  of  experli^nce  in  a  new  and  untried  section  of  coun- 
t  ry,  Buch  as  was  Oklahoma  so  short  a  time  ago,  has  developed  and 
indicated  to  a  great  extent  its  possibilities.  The  peculiarities  of 
soil  and  climate  are,  in  a  measure,  known  and  understood  by 
those  who  till  the  soil,  sow  the  seed,  and  reap  the  harvest. 

Perhaps  the  greatest  single  feature  that  is  most  fully  recogni- 
zed is  the  unusual  number  and  variety  of  products  that  may  be 
grown  and  matured.  The  farmers  who  came  to  the  new  country 
were  from  every  state  in  the  union  and  brought  with  them  knowl- 
edge of  the  crops  and  methods  to  which  they  were  accustomed. 
Farmers  from  the  states  north,  south  and  east  settled  in  the  same 
township  and  the  result  has  been  a  system  of  agriculture  which  is 
unique  in  many  ways.  The  nature  of  the  population  has  been  such 
as  to  preclude  the  hazardous  system  of  growing  only  one  or  two 
crops.  Exactly  the  opposite,  a  ssride  diveraiflcation,  has  contributed 
largely  to  the  prosperity  enjoyed  during  the  past  decade  by  the 
farmers  of  the  territory. 

In  the  following  pages,  the  chief  features  of  the  present  sys- 
tem are  recorded  and  further  possibilities  are  indicated.  Certain 
lines  of  agricultural  industry  may  be  handled  best  by  specialists  but 
for  the  greatest  number,  a  judicious  diversification  is  desirable. 

CLIMATB. 

The  climate  of  Oklahoma  is  an  approximate  mean  between  that 
of  Kansas  on  the  north  and  northern  Texas  on  the  south.  In  win- 
ter, the  temperature  seldom  reaches  zero,  and  in  summer,  a  maxi- 
mum of  105  is  not  unusual.  The  continuous  breeze  in  summer 
renders  the  heat  less  oppressive  than  in  states  north  and  east. 
Violent  storms  are  no  more  frequent  than  in  other  sections  of  the 
country.  The  number  of  cloudy  days  is  small,  the  records  showing 
nearly  75  per  cent,  of  the  total  possible  amount  of  sunshine  during 
the  year. 
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Tlie  rainfall  decreases  gradually  from  east  to  west,  but  is  s-uf- 
ficient  in  amount  for  the  maturing  of  crops,  varying  with  the  nature 
of  the  soil  and  location.  Much  of  the  high  land  is  used  to  best  ad- 
vantage when,  the  native  grasses  are  pastured  or  cut  for  hay. 
This  is  true  of  all  parts  of  the  territory.  It  is  equally  true  that  al- 
most any  crop  may  be  grown  on  bottom  land  in  even  the  dryest 
sections.  And  between  the  moist  bottoms  and  the  dry  uplands 
are  large  areas  which  yield  profitable  returns  to  the  farmer  when 
intelligently  handle. 

CROPS. 

The  location  and  character  of  the  soil  should  be  carefully  con- 
©idered  when  planning  for  the  crops  to  be  growil.  There  is  proba- 
bly no  single  farm  in  Oklahoma  on  which  all  of  the  crops  men- 
tioned in  what  follows  can  be  grown  with  profit,  yet  on  every  farm, 
many  of  them  will  give  profitable  yields.  Experience  and  judg- 
ment after  trials  on  a  small  scale  must  determine  what  shall  be 
^rown.  Constant  changing  and  shifting  is  worse,  if  anything  is 
worse,  than  growing  but  a  single  crop.  Seeking  after  novelties 
and  marvelous  things  usually  results  in  loss.  A  series  of  crops 
that  keeps  the  farm  force  at  work  during  the  whole  of  the  year  is 
good  business  and  it  pays.  When  this  condition  is  reached  and 
each  crop  yields  a  profit,  the  ideal  possibility  of  farming  in  Okla- 
homa has  been  attained.  Farming  then  is  not  a  combination  of 
spurting  and  loafing,  but  is  a  steady  business. 

WHEAT. 

History  is  repeating  itself  in  Oklahoma*  Too  many  farmers 
are  growing  nothing  but  wheat.  They  did  the  sai^e  thing  else- 
w^here  and  left  when  the  soil  ceased  to  produce  wheat.  There  is  no 
magic  here  which  will  make  the  result  different  from  what  it  was 
there.  Continuous  wheat  growing  may  not  exhaust  the  fertility 
of  the  soils,  but  it  will  make  them  cold  and  clammy  and  hard  and 
useless. 

There  are,  however,  many  mitigating  circumstances  and  Okla- 
homa wheat  growers  have  had  excellent  reasons  for  growing  noth- 
ing but  wheat  up  to  the  present  time.  Money  was  needed  and 
wheat  growing  has  brought  the  money.  The  change  from  the  sod 
house  to  the  comfortable  dwelling  has  been  rapid  and  tends  to  in- 
spire increased  confidence  in  the  crop  that  has  brought  it  about. 
There  is  perhaps  nothing  else  that  would  have  done  it  so  quickly. 
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Th<?  trying  period  is  now  happily  past — wheat  growers  have  plung- 
ed and  won.  It  is  now  time  that  they  should  make  their  winnings 
secure. 

To  do  this,  they  need  not  abandon  wheat  entirely  nor  suddenly. 
A  gradual  change  to  a  moi-e  diversified  system  should  be  brought 
about.  In  part,  this  is  already  being  accomplished  by  the  wheat 
itself.  The  excellent  winter  pasture  which  wheat  affords  is  being 
partially  utilized  and  the  number  of  cattle  is  increasing.  With 
these  cattle  must  come  other  crops  for  their  support  and  fattening. 

Little  need  be  said  of  methods.  Early  plowing  and  early  seed- 
ing are  advised  by  nearly  all  and  practiced  by  those  who  can.  The 
one  great  mistake  that  is  nearly  always  made  is  the  waste  of  man- 
ure and  straw  which  so  greatly  increases  the  yields  when  worked 
into  the  soil.  The  city  manure  pile  on  the  outskirts  of  one  of  the 
principal  cities  in  one  of  our  great  wheat  counties  is  a  smouldering 
and,  in  some  respects  an  impressive  pile  typical  of  improvidence 
and  waste. 

Many  farmers  could  grow  more  wheat  to  advantage  and  many 
could  grow  less.  A  decrease  in  the  total  acreage  need  not  resnlt 
in  a  decrease  in  the  total  crop  and  ultimately,  will  prove  of  lasting 
benefit  and  advantage.  It  cannot  be  too  strongly  urged  that  straw- 
burning  should  cease  and  that  the  straw  and  manure  should  be  re- 
turned to  the  land.  If  this  is  done,  the  period  of  continuous,  profi- 
table wheat  culture  may  be  greatly  extended.  If  it  is  not  done,  ex- 
perience the  world  over  teaches  that  the  end  will  soon  be  reached, 
no  matter  what  the  original  fertility  of  the  soil  may  be.  (See  Sum- 
mary of  Press  Bulletins,  page  62.) 

CORN. 

This  great  crop  is  next  in  importance,  perhaps,  to  wheat.  In 
common  with  wheat,  it  is  a  staple  crop  for  which  there  is  always  a 
market  at  some  price.  From  the  nature  of  the  orop,  there  is  lit- 
tle danger  to  be  feared  from  exclusive  com  culture.  The  corn- 
grower  is  usually  something  of  a  stockman  and  feeds  a  portion,  at 
least,  of  the  product  on  the  soil  where  it  is  grown.  The  character 
of  the  crop  is  such  that  its  profitable  culture  is  safe  only  on  low 
lying  soil.  On  upland,  corn  is  at  the  mercy  of  the  weather  and  lack 
of  moisture  at  the  critical  period  has  in  some  years  resulted  in  com- 
plete failure.  On  the  contrary,  corn  on  the  bottoms  has  not  yet  fail- 
ed to  be  profitable. 
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Com  matures  in  August  and  an  increasing  proportion  of  tLe 
fodder  is  cut  and  shocked  each  year.  Corn  stover  makes  excellent 
roughage  for  cattle  and  the  gain  by  cutting  is  large.  The  long 
period  of  hot,  dry  and  frequently  windy  weather  following  the 
ripening  of  the  corn  destroys  nearly  all  of  the  value  of  the  fodder  if 
left  standing. 

Much  of  the  corn  that  comes  to  market  is  badly  mixed  showing 
lack  of  care  in  seed  selection.  No  other  crop  is  so  readily  suscep- 
tible of  quick  improvem<»nt  as  corn.  Stalks  ai;d  ears  of  individual 
excellence  are  easily  found.  The  corn-grower  should  have  an  ideal 
type  of  com  in  mind  and  go.  through  the  field  when  the  crop  is  ma- 
ture and  select  the  kind  of  ears  that  he  wishes  to  perpetuate.  Tastes 
differ  but  seed  from  large  ears  with  small  cobs  well  covered  with 
uniform  grains  and  from  stalks  bearing  two  or  more  perfect  ears  is 
easily  secured  in  this  manner.  This  plan  should  be  the  regular  me- 
thod of  selection  of  seed  corn.  The  ears  selected  should  be  stored 
in  a  cool,  dry  place,  sorted  during  the  brief  leisure  of  the  cold 
weather,  and  the  corn  shelled  in  preparation  for  seeding.  There  is 
no  need  of  paying  high  prices  for  seed  from  distant  localities  and 
tales  of  varieties  that  will  yield,  without  fail,  fifty,  or  seventy  five 
or  one  hundred  bushels  per  acre  are  fabii's  in  which  the  purchaser 
is  left  to  find  the  moral. 

COTTON. 

A  recent  inquiry  conducted  by  the  station  showed  that  fifteen 
aores  was  the  average  grown  by  eighty  growers  of  cotton  This  was 
in  Payne,  Lincoln  and  Logan  counties.  In  a  few  other  districts,  the 
aveirage  is  perhaps  larger. 

Not  every  famier  will  find  it  profitable  to  grow  cotton  as  the 
crop  is  one  that  requires  considerable  hand  labor.  Its  culture  has, 
however,  proven  profitable  to  many  and  it  is  an  important  crop  that 
if  rightly  used,  will  be  permanently  desirable. 

Here,  as  with  many  other  crops,  sufficient  attention  is  not  peid 
to  the  character  and  purity  of  the  seed.  Selection  and  improvement 
of  cotton-seed  m  a  matter  of  some  difficulty,  and  requires  skill  and 
patience.  There  seems  to  be  a  field  here  for  the  work  of  a  few  skill- 
ed cotton-growers  who  should  have  for  their  object  the  improve- 
ment and  development  of  a  type  of  cotton  well-suited  to  this  region. 
Several  varieties  of  cotton  differing  widely  in  character  may  be  de- 
veloped from  a  single  seed  in  the  course  of  a  few  years.  This  ten- 
dency to  variation  makes  the  opportunity  and  the  necessity  for  selec- 
tion greater  than  with  almost  any  other  crop. 
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The  general  plan  of  improvement  conBistB  in  the  Beleotion  of 
well  developed  bolls  from  plants  of  individaal  excellence  both  as  to 
yield  and  quality  of  fiber.  The  cotton  so  selected  should  be  hand- 
ginned  and  a  sufficient  amount  of  seed  obtained  to  plant  an  area 
large  enough  to  give  seed  for  planting  the  entire  crop  the  second 
year.  Further  selection  sbould  be  made  from  the  plants  grown 
from  the  first  selected  seed  and  seed  thus  selected  taken  to  grow 
the  seed  for  the  general  crop  the  third  year.  The  grower  who  im- 
proves his  cotton  in  this  manner  will  find  but  little  difficulty  in  dis- 
pofidng  of  the  seed  from  bis  general  crop  to  others  who  don't  go  to 
the  trouble  that  he  does.  This  steady  improvement  should  be  kept 
up  all  the  time  and  will  result  in  larger  yields  of  better  quality  in  a 
very  short  time. 

Cotton  should  be  grown  in  rotation  and  not  continuously  on  the 
same  piece  of  land.  It  is  a  crop  that  draws  heavily  upon  the  fer- 
tility, and  in  time  impoverishes  the  soil  so  that  neither  it  nor  other 
crops  will  give  a  profitable  yield.  If,  however,  it  is  grown  once  in 
tliree  or  four  years  on  a  given  field,  and  other  suitable  cro^  are 
grown  in  the  meantime,  the  soil  has  time  to  recuperate  and  i«  in 
better  condition  for  a  crop  of  cotton. 

OATS. 

Some  modification  of  our  present  methods  seems  yet  necessary 
before  the  oat  crop  can  be  relied  upon.  Weeds  and  rust  seem  to  be 
the  greatest  difficulties  in  the  way.  It  is  possible  to  overcome  the 
former  in  a  great  measure  by  sowing  oats  after  one  or  two  clean- 
culture  crops,  such  as  corn  and  cotton,  have  been  grown  on  the  land. 
In  this  way,  weeds  and  grass  are  partially  eradicated  and  the  orop 
has  a  chance  to  cover  the  ground  before  they  get  a  start.  Early 
sowing  of  an  early  maturing  and  rust-proof  variety  is  perhaps  the 
surest  method  of  avoiding  rust.  The  Texas  Bed  variety  has  yield- 
ed well  at  the  station  and  is  preferred  by  many  farmers. 

Oats  is  excellent  feed  for  horses  and  the  crop  is  desirable  in  a 
rotation,  leaving  the  ground  in  good  condition  to  be  followed  by 
wheat.  The  amount  grown  at  present  is  insufficient  for  local  de- 
mands and  but  little  of  it  ib  shipped  to  market.  An  increased  acre- 
age would  be  profitable  in  many  sections. 

CASTOR  BEANS. 

The  growing  of  this  crop  is  confined  chiefly  to  Logan,  Payne  and 
Noble  counties,  but  almost  every  county  has  a  small  acreage.    The 
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extent  af  the  crop  in  the  counties  named  is  due  to  the  fact  that  it 
has  been  grown  there  for  a  longer  time  than  elsewhere  and  probably 
not  because  of  any  special  climatic  or  soil  conditions.  This  crop 
could  perhaps  be  extended  with  profit  to  other  sections  of  the  ter- 
ritory. It  requires  considerable  hand  labor  at  picking  time  but  no 
special  machinery  for  cultivation  or  preparing  for  market. 

The  seed  should  :be  planted  during  the  latter  half  of  April,  the 
soil  having  had  the  same  preparation  as  for  corn.  The  rows  should 
be  from  3  to  3^  feet  apart  with  one  seed  each  12  to  18  inches.  Clean, 
shallow  cultivation  should  be  given  until  the  ground  is  shaded  by 
the  plants.  After  this,  no  attention  is  required  until  the  first  crop 
of  spikes  is  ripe.  This  stage  is  indicated  by  the  drying  up  of  the 
seed  pods  and  the  tendency  of  the  bean  to  "pop  out."  Picking 
should  be  begun  before  the  "popping"  stage  is  far  advanced.  A  box 
is  fixed  on  runners  and  is  drawn  between  the  rows  and  the  picker 
cuts  off  the  ripe  spikes  and  throws  them  into  the  box,  taking  two 
rows  at  a  time. 

After  picking,  the  spikes  are  spread  on  a  previously  prepared 
piece  of  hard  soil  from  which  the  weeds  and  grass  have  been  scrap- 
ed. 'The  piles  of  spikes  are  forked  over  and  placed  in  a  thin  layer  so 
that  they  may  dry  rapidly.  The  beans  "pop  out"  and  may  be  cleaned 
by  running  through  a  fanning  mill.  Care  should  be  taken  that  the 
beans  do  not  become  wet  and  in  case  of  rain,  they  should  be  covered. 

Three  pickings  are  usually  necessary,  and  some  of  the  crop  is 
unavoidably  lost  on  the  ground  during  the  ripening  stage.  The 
seed-pods,  or  hulls  as  they  are  usually  called,  are  equal  in  fertilizing 
value  to  wood  ashes  and  form  an  excellent  mulch  and  manure  for 
fruit  trees. 

No  part  of  the  plant  can  be  used  as  food  for  animals.  Horses 
seem  to  have  a  special  fondness  for  the  beans  and  they  must  not  be 
allowed  to  eat  them.  The  beans  contain  a  specific  poison  and  horaes 
almost  invariably  die  from  the  effect  of  eating  even  a  small  amount 
of  castor  beans. 

The  profits  from  the  crop  are  not  large,  twelve  bushels  per 
acre  being  an  average  yield,  selling  at  seventy-five  cents  to  a  dollar 
per  bushel.  Those  who  grow  it,  however,  think  a  small  acreage  of 
the  crop  each  year  desirable  and  profitable. 

This  crop  is  fully  as  susceptible  of  improvement  by  seed  selec- 
tion as  any  other.  Selected  seed  on  the  station  farm  produced  twa 
bushels  per  acre  more  than  unselected  seed.  Large  spikes  from 
vigorous  plants  of  individual  excellence  are  easilv  selected  when  the 
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castor  beans  are  being  picked  and  kept  separate  for  seed  for  the 
next  crop. 

KAFIR  CORN. 

This  is  a  comparatively  new  crop  and  one  that  is  practically  un- 
known to  eastern  farmers.  It  has  much  to  recommend  it  to  those  in 
Oklahoma  who  have  upland  farms  and  is  being  largely  used  by  them 
as  a  substitute  for  corn.  It  is  well  suited  for  this  purpose.  The 
absence  of  an  outside  market  for  the  grain  is  an  advantage  rather 
than  a  hindrance  as  it  makes  stock-raising  almost  a  necessity. 

Black-hulled  white  Kafir  is  the  variety  usually  grown  in  Okla- 
homa, though  in  Kansas,  the  red  variety  is  preferred  by  some. 
Trials  at  this  atation  have  resulted  favorably  for  the  former. 

Kafir  when  grown  for  grain  should  be  planted  closer  than  corn. 
For  the  average  upland  soils,  it  is  probably  best  to  plant  in  rows 
three  feet  apart  with  one  stalk  each  three  to  five  inches.  At  this 
distance,  yields  of  from  40  to  85  bushels  per  acre  have  been  secured 
on  the  station  farm. 

When  grown  for  the  forage,  it  should  be  planted  much  thicker. 
The  accompanying  illustration  shows  one  desirable  method.    When 
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grown  in  this  manner,  the  erop  may  be  cut  by  hand  or  by  machinery 
and  shocked  until  used.  There  are  many  unanswered  questions  con 
cerning  the  best  and  cheapest  methods  of  growing,  harvesting,  and 
feeding  the  Kafir  crop;  Farmers  have  had  to  feel  their  way  in  a 
large  measure,  though  several  of  the  published  bulletins  of  this  and 
other  stations  have  reported  results  of  quite  extended  experiments. 
It  is  probably  true  that  on  upland  soils,  more  pounds  of  pork  or  beef 
can  be  produced  by  feeding  the  crop  from  an  acre  of  Kafir  than 
from  an  acre  of  com.  This  is  the  case,  even  though  the  results  of 
practical  feeding  and  digestion  trials  have  placed  Kafir  and  its 
products  nearly  twenty  per  cent  below  corn  in  feeding  value.  A 
better  understanding  of  methods  of  growing  and  feeding  will  result 
in  reducing  this  percentage  of  difference  very  materially. 

HAT. 

The  chief  hay  crop  of  the  territory  is  made  from  the  native 
grasses.  None  of  the  true,  cultivated  grasses  have  yet  shown  value 
for  hay  here.  There  are  cases  in  which  timothy  has  taken  hold  and 
given  a  light  yield,  but  generally  speaking,  it  has  not  succeeded. 
Little  dependence  is  placed  upon  hay  for  feed  on  farms,  and  much 
that  is  made  is  marketed  in  the  cities. 

There  is  one  hay  crop  that  succeeds  in  Oklahoma,  and  that  is 
alfalfa.  A  large  increase  in  the  acreage  of  the  crop  is  most  desir- 
able. In  saying  that  alfalfa  succeeds,  it  is  not  meant  that  it  will  do 
so  on  all  soils.  Very  hard,  dry  upland  and  very  sandy  soils  are  not 
suited,  to  alfalfa,  and  while  it  may  be  grown  on  them,  yields  are 
light  and  a  good  stand  difficult  to  secure.  The  amount  of  such  land 
in  proportion  to  the  total  ai'ea  is,  however,  small  and  there  are  few 
farms  on  which  some  land  may  not  be  well  used  in  alfalfa  growing. 
(See  summary  of  Press  Bulletins,  page  51.) 

COWPEAS. 

This  crop,  and  soy  beans  as  well,  is  not  appreciated  and  under- 
stood as  it  should  be  in  Oklahoma.  Cowpeas  take  the  place  of 
clover  and  do  it  well  but  the  crop  differs  from  clover  in  being  an 
annual.    (See  summary  of  Press  Bulletins,  page  48.) 

SOROHUM. 

Sorghum  when  sown  tfiickly  and  cut  for  hay  gives  a  large  yield 
of  forage  which  is  rich  in  fat-forming  but  poor  in  growth-making 
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materialB.  It  gives  a  larger  yield  per  acre  than  almost  any  other 
crops;  bat  for  growing  animals,  is  not  so  nutritious  as  Kafir  fodder 
and  far  inferior  to  cowpea  or  alfalfa  hay.  Its  culture  might  well  be 
confined  to  the  poorer,  upland  soils,  where  it  serves  a  useful  purpose. 
Even  on  these  soils,  it  is  yet  questionable  if  Kafir  is  not  the  more 
profitable. 

The  summary  of  digestion  trials  published  in  Bulletin  No.  46  il- 
lustrates the  main  points  of  difference  between  sorghum  and  Kafir. 

Sorghum  may  be  used  to  good  advantage  to  supplement  past- 
ure during  July  and  August  when  the  latter  is  frequently  short. 
If  sown  reasonably  early  near  to  the  pasture,  it  may  be  cut  daily, 
allowed  to  partially  wilt,  and  then  hauled  or  thrown  into  the  past- 
ure, or  feed  lot.  A  succession  of  plantings  may  be  made  and  used 
in  this  mamier  and  will  in  most  cases,  give  a  fair  yield  of  hay  from 
the  second  crop. 

MINOR  CROPS. 

Among  the  minor  crops  grown  successfully  in  some  localities 
are  peanuts,  broom  com,  water  melons,  canteloupes,  and  garden 
vegetables.  Success  with  the  last  named  requires  skill  and  close 
attention,  but  the  efforts  of  the  specialist  are  rewarded  here  as  else- 
where. 

FRUITS. 

In  the  Summary  of  Press  Bulletins  (p.  54)  will  be  found  a  state- 
ment of  varieties  preferred  by  Oklahoma  orchardists.  There  is  a 
grovring  interest  in  fruit  production  and  the  indications  are  that  the 
industry  will  be  found  quite  profitable.  On  page  116  will  be  found  a 
list  of  varieties  in  the  station  orchard  that  have  set  fruit  in  1900. 

PASTURB   QRASSBS. 

The  native  grasses  are  the  best  yet  found  for  pasture  in  Okla- 
homa' This  statement  sums  up  the  experience  and  observation  of 
all  who  have  given  the  subject  close  attention.  Up  to  the  present 
time,  nothing  has  been  found  that  may  be  sown  with  reasonable  cer- 
tain^ of  securing  a  good  stand.  English  blue  grass  and  orchard 
grass  come  nearest  to  being  successful.  The  trials  with  Bromus 
inermis,  or  smooth  brome  grass,  made  at  the  station  have  not  been 
sufficiently  extended  to  determine  its  value,  though  it  will  probably 
be  fairly  successful.  Most  of  Oklahoma  is  a  little  too  far  north  for 
the  successful  growing  of  Bermuda  grass,  though  it  does  well  in  sun- 
ny locations  and  is  fair  as  a  lawn  grass.  Kentucky  blue  grass  re- 
quires much  nursing  and  a  good  stand  is  exceedingly  difficult  to  pro- 
cure and  maintain. 
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Native  gi*ass  pastures  may  be  strengthened  by  keeping  down 
the  weeds  and  harrowing  or  disking  the  thin  spots  and  seeding  to 
some  of  the  grasses  mentioned  above.  The  pasture  land  is  a  valu- 
able asset  of  the  farm  and  should  not  be  over  stocked.  It  is  better 
to  have  two  pastures  and  use  them  alternately.  The  native  grasses 
mature  seed  in  sueceesion  from  May  to  September  and  rotation  in 
pasturing  is  necessary  for  re-seeding.  This  applies  with  special 
force, to  western  Oklahoma  where  much  dependence  is  placed  on 
native  pastures. 

LIVESTOCK. CATTLE,  HOGS,  HORSES,  MULES,  SHEEP,  POULTRY. 

No  single  factor  will  make  more  for  the  permanent  success  of 
agriculture  in  Oklahoma  than  a  steady  gain  in  the  number  and  qual- 
ity of  the  livestock  reared  and  matured  here.  There  is  but  one 
right  way  and  that  is  gradual  improvement  by  the  Introduction  of 
pure-bred  stock  wherever  and  whenever  possible.  Even  with  poor 
foundation  stock,  it  is  possible  to  build  up  and  improve  the  quality 
of  the  stock  in  a  very  few  years  if  none  but  pure-bred  sires  are  used 
for  breeding  purposes.  The  first  cross  is  a  half-blood,  the  next  is 
three-quartei's,  and  the  next  seven-eighths  and  practically  as  good 
for  work,  and  beef,  and  pork,  and  mutton,  and  fried  chicken  as  pure- 
bred animals.  Farmers  should  co-operate  in  this  matter  and  unite 
to  improve  their  herds  by  the  purchase  and  use  of  pure-bred  sires 
and  the  absolute  exclusion  of  scrub  animals  for  this  purpose. 


HERD  OF  PURE-BRED  COWS.      igitized  byGoOgIc 


44  Diversified  Farming. 

Breeders  of  hogs  are  very  active  and  the  grade  of  hogs  in  the 
territory  is  excellent  and  improving  rapidly.  More  interest  is  be- 
ing manifested  in  the  improvement  of  the  grade  of  cattle,  though 
there  is  yet  much  to  be  done. 

Insufficient  attention  to  horse  breeding  is  manifest  in  the 
character  of  many  of  the  horses.  The  mark  of  the  broncho  and  In- 
dian pony  is  much  in  evidence.  The  Percheron  and  Clydesdale  and 
other  breeds  of  horses  for  farm  work  and  road  service  should  be 
more  frequently  seen. 

Sheep  could  be  kept  on  many  farms  and  be  made  to  yield  a  good 
profit.  The  number  of  sheep  in  the  territory  is  small  and  should  be 
increased.  Sheep  have  been  kept  on  the  station  farm  for  a  number 
of  years  with  no  losses  from  disease,  and  have  proven  quite  profi- 
table. 

The  poultry  industry  is  well  represented  in  the  matter  of 
breeders  and  poultry  associations,  but  there  is  a  lack  of  interest 
among  farmers  generally  in  this  important  feature  of  farm  products. 
This  should  not  be  so,  for  the  climatic  and  other  conditions  are  such 
that  poultry  may  be  cheaply  reared  and  sold  at  a  good  profit.  A  lit- 
tle thought  and  care  in  selection  and  feeding  of  chickens  and  in  their 
marketing  is  well  repaid.  The  station  is  beginning  feeding  experi- 
ments with  chickens.  Some  results  have  been  published  in  Bulletin 
No.  46,  and  others  will  follow  later.  The  great  trouble  seems  to  be 
that  poultry  fanciers  and  farmers  do  not  get  together  and  work  for 
their  mutual  interests.  The  local  demand  for  poultry  products  is 
good  and  the  supply  insufficient  at  many  times. 
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SUMMARY  OF  PRESS  BULLETINS. 


A  press  bulletin  is  sent  out  from  the  station  on  about  the  fif- 
teenth of  each  month.  These  bulletins  are  sent  only  to  news- 
papers and  are  intended  to  contain  timely  topics  related  to  the 
work  of  the  station  and  the  agricultural  interests  of  the  territory. 
They  are  printed  in  many  of  the  daily  and  weekly  papers  of  the 
territory  and  in  agricultural  papers  elsewhere.  The  station  is  un- 
der obligations  to  those  editors  who  have  assisted  in  this  manner 
and  hereby  gratefully  acknowledges  it.  Some  of  the  articles  con- 
tained in  the  bulletins  may  have  a  permanent  value  and  are  re- 
printed in  this  report  for  convenient  reference.  They  are,  of  neces- 
sity, fragmentary  and,  in  part,  a  repetition  of  mattfer  contained  in 
regular  station  bulletins. 


FARMERS'    INSTITUTES.    * 

In  almost  every  state  there  is  some  arrangement  by  which  aid 
is  furnished  to  meetings  called  farmers'  institutes.  These  meet- 
ings are  for  the  purpose  of  exchanging  jexperiences  in  the  growing 
of  crops  and  the  rearing  of  stock  and  of  the  varied  interests  of 
farm  life.  It  is  the  usual  custom  for  the  local  organization  to 
make  all  of  the  arrangements  for  the  meeting. 

It  is  customary  to  begin  with  a  session  in  the  afternoon  of  one 
day  and  cloee  in  the  evening  of  the  following  day.  It  is  generally 
advisable  to  devote  the  day  sessions  to  matters  of  special  interest, 
ench  as  the  discussion  of  affairs  relating  to  farming,  and  to  have 
Bomething  of  a  literary  program  with  a  lecture  on  an  agricultural 
topic  by  some  speaker  from  another  locality  in  the  evenings. 

The  Territory  of  Oklahoma  has  not  yet  provided  for  this  im- 
portant work  and  the  experiment  station  desires  to  give  all  of  the 
aaristance  that  it  can  to  farmers'  institutes.  The  fund  from  which 
traveling  expenses  may  be  pf^id  is  small  and  it  is  necessary  that 
speakers  when  sent  out  attend  the  maximum  number  of  meetings 
with  the  minimum  amount  Oi  travel.  For  this  reason,  it  is  import- 
ant that  communities  desiring  the  aid  of  speakers  from  the  college 
in  holding  their  institutes  make  arrangements  some  time  before- 
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hand.  At  least  one,  aiid  when  possible,  two  speakers  will  be  sent 
to  every  institute,  if  proper  arrangements  can  be  made.  There  will 
be  no  charge  for  either  traveling  expenses  or  services. 

December,  January-  and  February  are  good  months  for  holding 
institutes.  Let  a  number  of  farmers  and  others  get  together  in 
each  community,  decide  to  hold  an  institute,  elect  a  president  and 
secretary,  and  write  the  particulars  to  the  Director  of  the  Experi- 
ment Station,  Stillwater,  Okla.,  who  will  arrange  to  give  aJl  pos- 
sible aid  to  these  meetings, 


.     BOOKS  FOR  FARMERS. 

There  is  a  great  deal  of  work  being  done  in  the  study  of  mat- 
ters relating  to  farming.  Much  of  what  has  been  done  in  the  past 
is  summarized  and  published  in  book  form.  These  books  cover  a 
wide  field  and  are  worthy  of  study  by  farmer©^  young  and  old.  The 
experiment  station  has  prepared  a  list  of  books  feuitable  for  the 
f ai*m  library.  The  list  is  subdivided  under  the  headings,  flield  crops, 
livestock,  fruit,  and  the  home.  By  a  «pecial  arrangement,  great  re- 
ductions from  list  prices  have  been  obtained,  and  those  desiring 
information  and  the  list  of  books  should  send  for  it  at  once. 


SOWING   WHBAT. 

At  this  season  of  the  year  every  farmer  who  grows  wheat  is 
busy  and  will  be  getting  busier  as  the  weeks  go  by.  It  is  in  one 
sense  a  misfortune  that  our  climatic  conditions  are  such  that  it  is 
possible  to  extend  the  time  of  sowing  wheat  until  in  December. 
This  state  of  affairs  has  a  tendency  to  keep  a  man  from  hustling 
as  he  should  to  try  to  get  his  crop  in  early.  The  average  experience 
up  to  this  time  shows  that  wheat  sown  before  the  first  of  October 
may  be  expected  to  give  a  somewhat  higher  yield  than  that  sown 
in  October,  and  much  higher  than  that  sown  in  November  or  Decem- 
ber. In  some  cases  late  sowing  has  given  good  yidlds,  but  the 
chances  as  calculated  from  experience  are  much  against  it.  As 
much  wheat  as  possible  should  be  sown  during  September. 

Last  spring  there  was  considerable  loss  from  the  wheat  blow- 
ing out  or  becoming  covered  during  the  dry  winds  of  the  spring. 
This  loss  was  not  so  great  on  fields  where  the  soil  was  covered  with 
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a  good  growth  of  wheat.  Early  sown  wheat  that  had  not  been  too 
closely  pastured  and  wheat  that  had  been  sown  more  thickly  than 
the  average,  covered  the  ground  to  such  an  extent  that  the  winds 
did  not  get  a  chance  at  the  soil  and  did  no  damage.  It  is  safer  to 
sow  six  i)eckft  per  acre  than  it  is  to  sow  four  or  lese.  The  extra 
cost  of  two  pecks  of  wheat  is  usually  returned  in  the  increase  in 
yield. 

Farmers  are  coming  to  appreciate  the  fact  that  the  manure 
which  is  produced  about  the  stable  and  feed  yard  is  of  great  value. 
Trials  at  the  Oklahoma  experiment  station  have  always  resulted  in 
great  good  from  the  use  of  manure  for  wheat.  Ten  to  fifteen  loads 
per  acre  have  practically  more  than  doubled  the  yield  and  the  effect 
continues  to  be  observed  upon  succeeding  crops.  There  is  a  section 
of  Oklahoma  where  wheat  now  does  remarkably  well,  and  where 
the  soil  is  being  treated  in  such  a  way  that  it  is  not  at  all  probable 
that  it  will  continue  to  produce  good  crops  of  wheat.  Greet  burn- 
ing straw  piles  tell  a  story  of  improvidence  and  waste  that  is  inex- 
cusable. The  straw,  if  dragged  over  the  wheat  field  and  plowed 
under,  would  in  many  cases  nearly  double  the  yield  of  wheat  and 
improve  the  condition  of  the  soil  at  the  same  time.  While  the 
amount  of  fertility  in  the  soil  is  the  limit  of  its  ability  to  produce 
a  crop,  the  mechanical  condition  or  tilth  is  of  as  much  importance. 
Many  sections  of  this  country  are  now  unproductive,  not  for  the 
reason  that  the  soil  has  been  exhausted  of  plant-food,  but  for  the 
reason  that  the  soil  is  hard  and  cold  and  unfit  for  the  growth  of 
crops.  And  the  sodl  was  gotten  in  this  shape  by  exactly  the  same 
sort  of  treatment  that  many  Oklahoma  wheat  farmers  are  giving 
to  their  soils. 


KAFIR    FODDER. 

There  is  quite  a  difference  in  opinion  as  to  the  best  method  of 
handling  Kafir  fodder  when  it  is  planted  thickly,  and  is  to  be  used 
for  feeding  and  wintering  stock  cattle.  In  general  it  is  believed 
that  the  fodder  should  be  cut  and  placed  in  small  shocks  when  the 
grains  have  passed  from  the  soft  ^tage  and  become  firm.  The 
fodder  will  yet  be  green,  and  if  put  in  large  shocks  will  spoil,  but 
will  be  excellent  feed  if  properly  shocked.  In  feeding  it  when  pre- 
pared in  this  way  the  amount  given  should  not  be  more  than  the 
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cattle  will  eat  up* reasonably  clean,  if  too  much  is  given  they  will 
eat  only  the  heads  and  waste  a  large  portion  of  the  fodder. 


COWPEAS. 

The  cowpea  belongs  to  the  great  order  of  plants  called  legurnos 
that  have  the  power  through  the  aid  of  microscopic  organit^ius  of 
ueing  the  free  nitrogen  of  the  air  in  their  growth.  The  crop  is  thus 
a  soil  renovator  and  builder  and  leaves  the  land  much  richer  after 
a  crop  of  cowpeas  has  been  grown  upon  it,  even  if  the  vines  are  re- 
removed  as  hay.  In  addition  to  the  above  valuable  qualifica- 
tion, the  grain  and  vines  contain  a  large  proportion  of  that  impor- 
tant ingredient,  protein.  This  is  the  material  that  makes  growth 
and  is  so  essential  in  all  food  stu£fs  f-^r  young,  growing  stock  and 
dairy  animals  to  make  them  do  well  and  yield  their  owner  profit. 
Hence  the  crop  has  two  very  valuable  points  in  its  favor.  Much 
has  been  said  in  the  past  of  the  great  adaptability  of  the  crop 
for  Oklahoma,  but  still  it  is  grown  to  a  limited  extent  only.  In  small 
areas,  at  least,  it  should  have  a  place  in  the  regular  crops  on  every 
farm.  The  crop  can  be  utilized  to  greatest  advantage  by  pasturing 
off  with  cattle,  sheep,  or  hogs.  In  this  way  almost  all  of  the  valu- 
able fertilizing  ingredients  are  returned  at  once  to  the  land. 

The  difficulty  of  properly  curing  the  hay  bars  the  use  of  the 
crop  for  this  purpose  to  any  great  extent  when  it  can  be  used  other- 
wise. It  is,  however,  advisable  to  put  up  a  small  stack  of  hay 
to  use  in  special  casee,  and  it  will  be  found  of  much  value.  As  an 
example,  at  the  Oklahoma  experiment  station,  shoats  weighing 
about  115  lbs.  at  the  beginning  of  the  experiment  were  divided  into 
two  lots.  The  first  was  fed  what  cowpea  hay  the  pigs  would  eat 
in  addition  to  a  mixture  of  one-half  Kafir  and  one-half  com  meed. 
They  consumed  four  and  three-quarter  pK>unds  of  grain  for  each 
pound  of  gain  while  another  lot  fed  the  same  kind  of  grain  but  no 
cowpea  hay  consumed  eight  and  one-fifth  pounds  of  grain  for  each 
pound  of  gain.  The  lot  receiving  cowpea  hay  had  a  better  ap- 
petite, ate  more  grain,  and  made  better  gains  than  the  lot  that  did 
not  receive  cowi)ea  hay. 

This  18  only  one  of  the  many  examples  that  might  be  cited  to 
show  the  value  of  cowpea  hay  when  fed  properly.  Used  in  ways 
similar  to  this  it  is  found  to  be  an  exceedingly  valuable  material. 


Digitized  by  VjOOQIC 


Peanuts,  49 

While  a  very  valuable  crop  to  plow  under  for  green  manuring, 
.in  the  majority  of  cases,  it  will  pay  best  to  flr»t  pasture  it  off  with 
Btock. 

The  crop  may  be  planted  at  any  time  from  after  corn  planting 
until  after  wheat  harvest  and  in  some  cases  later.  It  should  be 
used  more  as  a  catch  crop  than  it  i«,  for  instance  after  wheat  and 
oats.  At  the  Oklahoma  experiment  station,  the  wheat  stubble 
is  opened  up  with  a  lister  and  the  cowpeas  drilled  in  the  furrow. 
They  are  given  little  or  much  cultivation  as  time  affords  and  a  fair 
growth  of  vines  is  obtained.  The  land  was  enriched  and  cultivated 
and  not  left  to  grow  up  to  weeds  and  seed  the  land.  With  little 
preparation,  it  was  ready  for  another  crop. 

Cowpeafi  do  well  either  in  drills  or  broadcast.  In  drills  about 
two  and  one-half  feet  apart,  two  to  three  pecks  of  seed  per  acre  will 
bt  required.  Of  the  many  varieties,  the  whippoorwill,  or  speckled,  is 
the  most  suitable  for  general  use  in  Oklahoma.  For  special  cases, 
other  varieties  may  give  somewhat  better  results.  It  takes  time 
to  build  up  a  soil  by  growing  crops  on  it,  but  it  may  be  done  in  this 
way  and  is  certainly  the  most  economical  method.  At  first  large 
yields,  even  of  cowpeas,  should  not  be  expected  on  very  poor  soil. 


PEANUTS. 

There  are  sections  of  Oklahoma  in  which  the  growing  of  pea^ 
nuts  for  market  has  been  quite  profitable.  While  it  is  not  desirable 
to  engage  too  extensively  in  the  production  of  any  single  crop,  any 
addition  to  the  number  of  profitable  crops  grown  is  an  advantage 
as  it  leads  to  greater  diversification  and  safer  farming. 

Hard  soils  are  not  soiited  to  profitable  peanut  culture.  Sandy 
soils  that  are  sufficiently  moist,  and  loose  loams  are  preferable. 

The  soil  should  be  prepared  as  for  corn  or  cotton  and  free 
from  clode^  roots,  com  stubble  and  other  rubbish. 

The  seed  should  be  hulled  before  planting.  About  two  bushels 
of  nuts  in  the  pod  are  required  for  an  acre,  and  in  hulling,  the  skin 
of  the  kernel  should  not  be  broken  and  all  imperfect  kernels  should 
he  rejected. 

The  time  of  planting  must  be  determined  by  the  character  of 
the  season  and  should  be  delayed  until  all  danger  from  frost  is  past. 
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The  planting  may  be  either  in  drills  or  check  rowe.  Three  feet 
between  the  rows  and  two  seeds  every  12  to  16  inches  is  perhaps 
the  average. 

A  sufficient  amount  of  cultivation  must  be  given  to  keep  the 
soil  free  from  weeds  but  more  is  ^unnecessary.  Both  level  and 
ridge  cultivation  is  practiced  though  it  is  questionable  if  ridging 
is  necessary.  Higher  yields  are  usually  obtained  from  level  cul- 
tivation, especially  in  dry  seasons. 

A  special  plow  arranged  to  cut  the  tap-root  of  the  vine  and 
loosen  the  soil  is  necessary.  The  vines  with  the  peanuts  attached 
are  then  forked  into  windrows.  If  the  weather  is  dry  there  is  no 
need  of  stacking  the  vines,  but  if  it  rains  the  quality  of  the  crop 
will  be  injured.  In  two  to  three  weeks  the  pods  are  ready  to  be 
picked  or  thrashed.  Hand  picking  was  formerly  practiced  but  it 
is  slow  and  tedious.  Peanut  thrashing  machines  run  by  horoe  or 
steam  power  are  more  economical  and  unless  the  use  of  such  a 
machine  can  be  obtained,  it  would  not  be  profitable  to  grow  the 
crop. 

The  vines  have  a  high  feeding  value  approximately  equal  to 
that  of  alfalfa  or  cow  pea  hay.  Peanuts  aflPord  a  very  nutritious 
diet  for  hogs.  If  planted  for  hog  pasture,  it  should  be  in  an  en- 
closed space  so  that  the  hogs  may  harvest  the  crop  after  the  pods 
have  matured. 

The  peanut  belongs  to  the  same  class  of  plants  as  clover,  al- 
falfa, and  cow  peas  and  does  hot,  if  properly  handled,  draw  heavily 
upon  the  fertility  of  the  soil. 


COTTON   IN   OKLAHOMA. 

The  Oklahoma  Agricultural  Experiment  Station  has  conduct- 
ed an  inquiry  concerning  the  cotton  crop  in  parts  of  Noble,  Lincoln, 
Logan,  and  Payne  Counties.  Eighty  farmers  in  these  counties 
were  interviewed  and  the  results  of  their  experience  and  observar 
tion  with  this  crop  have  been  summarized.  Ten  per  cent  of  this 
number  regarded  the  growing  of  cotton  as  unprofitable.  The  aver- 
age area  devoted  to  cotton  was  fifteen  acres  and  the  yield  during 
the  fall  of  1899  varied  from  500  to  800  lbs.  of  seed  cotton  per  acre. 
This  cotton  was  sold  for  |1.90  to  |2.20  per  hundred  pounds  with 
an  estimated  profit  of  from  |5  to  flfl  per  acre.    The  yields  this  year 
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were  about  two  third©  of  what  was  secured  in  1898,  but  the  differ- 
ence in  price  made  the  profit  per  acre  about  the  same.  Many 
farmers  regard  the  crop  as  one  which  is  desirable  to  provide  work 
that  the  children  can  do,  but  deplore  the  fact  that  cotton  picking 
frequently  keeps  the  children  out  of  school. 

Bandy  or  sandy  loam  soils  are  given  the  preference  and  there 
is  a  strong  belief  in  the  value  of  manure  on  cotton  Boils.  The  time 
of  planting  varied  from  April  15  to  May  15  with  no  traceable  effect 
on  yield  from  difference  in  time  of  planting.  The  cotton  was 
usually  chopped  to  one  stalk  each  eighteen  inches  with  rows  three 
to  three  and. one-half  feet  apart.  The  average  number  of  cultiva- 
tions given  was  three  with  preference  about  equally  divided  be- 
tween level  and  ridge  culture.  The  advantage  of  thorough,  shal- 
low cultivation  and  clean  culture  was  noted  by  many.  The  average 
number  of  pickings  given  was  three. 

It  is  the  general  opinion  that  the  growing  of  a  limited  amount 
of  cotton  will  prove  continously  profitable.  TbiB  crop  has  its 
place  in  the  great  diversification  of  crops  possible  here  and  there 
seems  to  be  no  tendency  toward  making  the  great  mistake  of  go- 
ing into  exclusive  cotton  culture. 


ALFALFA. 

Experience  with  this  valuable  hay  crop  has  shown  that  it  will 
thrive  in  many  sections  of  Oklahoma  and  the  acreage  of  it  should 
be  increased.  A  careful  survey  of  the  reported  failures  leads  to  the 
conclusion  that  too  close  pasturing  has  been  the  usual  cause. 
Many  fields  of  alfalfa  have  been  ruined  by  this  method,  whih* 
fields  close  at  hand  that  have  been  cut  for  hay  and  pastured  but 
little  are  in  excellent  condition. 

Alfalfa  has  a  long  tap  root  and  will  not  do  well  on  soils  with 
hard-pan  close  to  the  surface.  It  thrives  best  on  soils  that  have 
been  plowed  deep  and  well  cultivated.  Early  plowing  for  spring 
sowing  is  an  advantage  as  it  gives  the  soil  time  to  settle  and  be- 
come filled  with  moisture  before  sowing.  The  seed  should  be  sown 
as  soon  as  the  soil  is  in  good  condition  in  the  spring.  When  the 
plants  are  about  six  inches  high  they  should  be  cut  with  a  mower 
set  high,  and  this  operation  repeated  at  intervals  of  two  to  three 
weeks  until  the  weeds  are  left  behind  the  alfalfa  in  growth.    This 
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method  proved  8ucce€«ful  at  the  station  la^t  season.  There  are 
some  objections  to  it  and  sowing  late  in  August  has  sometimes 
proven  better.  If  wheat  ground  is  plowed  early  in  July  and  the 
weeds  kept  down  by  frequently  harrowing,  and  the  seed  sown 
after  the  soil  is  filled  with  moisture,  a  good  stand  of  alfalfa  free 
from  weeds  may  be  secured.  Trials  of  the  Turkestan  alfalfa  im- 
ported by  the  U.  S.  Department  of  agriculture  are  being  continued 
by  the  station. 

Alfalfa  should  be  cut  for  hay  in  early  full  bloom  and  not  al- 
lowed to  ripen.  Cut  at  this  stage,  the  next  cutting  is  larger  and 
the  plants  are  better  than  when  cut  at  a  later  j>eriod.  Three  cut- 
tings of  one  ton  per  acre  each  have  been  secured  on  the  station  farm 
and  the  alfalfa  plats  at  the  present  time  are  in  good  condition. 

Continued  effort  should  be  made  to  increase  the  acreage  of  al- 
falfa in  the  territory.  This  should  be  regarded  as  a  crop  for  hay 
rather  than  for  pasture.  Spring  sowing  on  clean,  well  prepared 
soil,  has  in  many  cases  given  good  results.  If  sowing  at  this  time 
fails,  it  may  be  repeated  in  August  or  early  September  which  is 
the  most  favorable  time  for  fall  sowing. 


BROOM    CORN. 

The  high  prices  received  l3\fit  year  for  this  crop  have*  caused 
a  renewal  of  interest  and  many  with  no  experience  are  thinking 
of  growing  it  the  coming  season.  The  growing  of  the  crop  is  a  com- 
paratively simple  matter  but  the  curing  and  mai'keting  is  more 
difficult.  It  is  usually  planted  with  three  to  four  stalks  every 
fifteen  inches  in  rows  three  to  four  feet  apart. 

The  corn  is  harvested  before  the  seed  is  fully  ripe.  The  tops 
are  broken  off  about  eight  inches  from  the  head  and  the  seed  is  re- 
moved by  a  stripper.  The  brush  is  allowed  to  dry  in  sheds  under 
eover,  as  rain  greatly  injures  the  quality.  When  dry,  the  broom 
corn  is  baled  and  marketed.  A  large  increase  in  the  acreage  will 
naturally  result  in  a  fall  in  price.  One  fourth  of  a  ton  of  cured 
broom  corn  to  the  acre  is  a  fair  yield. 


WEIGHT   OF    KAFIR   CORN. 


A  bushel  of  Kafir  corn,  fairly  well  cleaned,  weighs  fifty-six 
lbs.,  and  this  is  the  legal  weight  adopted  in  Kansas;  but  this  point 


Digitized  by  VjOOQIC 


New  Plants.  58 

haa  not  been  paeeed  upon  in  Oklahoma.  The  above  is  pretty  gener- 
ally known,  but  what  weight  of  heads  is  necessary  to  make  a  bushel 
of  grain,  and  how  to  ascertain  the  amount  of  grain  in  the  heads  by 
measurements  are  questions  very  frequently  asked.  The  last  two 
queBtions  are  not  so  easily  answered  and  considerable  judgment 
must  be  exercised  in  each  case  in  determining  the  proper  answers. 
Are  the  heads  with  stems  from  eight  to  twelve  inches  long,  contain- 
ing more  or  less  leaves,  or  are  they  cut  close  and  free  of  trash? 
Are  the  heads,  to  be  measured,  lying  loose  in  a  box,  or  have  they 
been  tramped  in  or  settled  by  a  long  haul?  Eef erring  to  data  ob- 
tained in  thrashing  out  several  hundred  bushels  of  Kafir  corn  from 
w^ghed  heads,  and  extending  through  several  seasons,  the  percent- 
age of  grain  in  a  hundred  lbs.  of  heads  varies  from  20  to  35  per  cent. 
This  would  mean  from  seventy-five  to  eighty  lbs.  of  heads  are 
required  to  produce  a  bushel  of  grain.  The  average  runs  about 
30  per  cent.,  or  about  eighty  lbs.  of  heads  to  produce  a  bushel  of 
grain.  The  maximum  amount  was  obtained  in  a  case  where  the 
heads  were  large  and  well  developed,  cut  close  and  well  cured. 
The  minimum  amount  of  grain  was  obtained  where  the 
heads  were  rather  small  with  long  stems,  and  not  well  cured,  hav- 
ing some  leaves  among  them.  The  past  fall  the  station  has  re- 
ceived some  300  bushels  of  Kafir  corn  in  the  heads,  and  the  heads 
were  weighed  before  and  the  grain  after  thrashing.  Eighty  lbs. 
of  the  heads  were  required  to  produce  fifty-six  pounds  of  grain, 
with  very  little  variation. 

Roughly,  every  two  inches  in  a  common  wagon  box,  "120  inches 
by  36  inches  by  41  inches  deep,"  contained  one  bushel  of  grain.  This 
determination  was  made  with  but  one  man's  Kafir,  consisting  of 
seven  loads.  In  this  case  it  was  tramped  in  the  wagon  as  loaded, 
and  then  hauled  several  miles. 


NEW    PLANTS. 

The  enthusiasm  of  seedsmen  frequently  leads  them  to  make 
statements  in  their  catalogues  that  are  not  borne  out  by  actual  prac- 
tice under  all  conditions.  A  given  forage  crop  may  produce  abun- 
dantly under  favorable  conditions  in  a  climate  very  different  from 
that  of  Oklahoma.  A  forage  crop  that  does  well  here  may  yield 
very  poorly  elsewhere.  For.  this  reason,  farmers  everywhere  should 
be  cautious  before  buying  largely  of  untried  seeds  and  plants.  There 
is  an  experiment  station  in  each  state  that  is  on  the  watch  for  new 
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and  good  tilings  and  these  stations  are  in  a  position  to  know  the 
tmth  aboot  snch  things.  The  Oklahoma  Experiment  Station  is 
located  at  Stillwater  and  inquiries  of  any  sort  concerning  farm 
topics  are  always  cheerfully  answered. 

Of  the  great  number  of  grasses  tried  at  the  Oklahoma  Agri- 
cultural  Experiment  Station,  the  most  promising  for  pasture  are 
English  blue  grass,  orchard  grass,  and  possibly  brmnus  inermis. 
The  experiment  station  has  no  seeds  or  plants  for  distribution  or 
sale. 


FRUITS  FOB  OKLAHOMA. 

The  Experiment  Station  has  issued  a  bulletin  bearing  the  above 
title.  It  consists  of  a  summary  of  reports  received  from  men  en- 
gaged in  fruit  growing  in  different  sections  of  the  territory,  and 
contains  lists  of  varieties  of  different  fruits  and  methods  that  have 
done  best  up  to  this  time. 

Below  is  given  a  brief  sumary  of  the  preferences  expressed 
by  the  majority  of  those  reporting  in  each  instance. 

Apples: — ^Missouri  Pippin,  Ben  Davis,  Winesap,  Johnathan, 
Arkansas  Black,  Maiden  Blush,  Mammoth  Black  twig,  Cooper's 
Early  White,  and  Yellow  Transparent  are  given  as  the  most  desir- 
able varieties  for  general  planting. 

Pears: — ^The  reports  indicate  that  pears  have  done  well  in  al- 
most every  case  where  they  have  had  good  cultivation.  The  fol- 
lowing varieties  are  considered  the  most  desirable; — ^Kieffer,  Bart- 
iett.  Duchess,  LeConte,  and  Oarber. 

Peaches: — ^This  fruit  has  done  well  in  Oklahoma  and  the  re- 
ports received  show  marked  success  with  it.  While  a  great  many 
varieties  are  grown,  the  following  were  given  the  preference  by  the 
largest  number  of  growers: — Elberta,  Alexander,  Crawford's  Late^ 
Crawford's  Early,  Heath  Cling  and  Salaway. 

Plums: — Reports  were  received  from  twenty-four  orchards  rep- 
resenting ten  counties.  They  place  plums  nearly  if  not  quite  at  the 
bead  of  the  list  of  fruits  for  Oklahoma.  The  following  list  contains 
the  varieties  thought  most  desirable: — Wild  Ooose,  Abundance, 
Burbank,  Wickson,  and  Marianna. 

Cherries: — ^The  sweet  varieties  do  not  seem  profitable  in  the 
western  counties  but  sour  cherries  are  reported  as  having  borne 
good  crops  on  almost  every  kind  of  soil  and  location.    The  following 
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varieties  were  recommended  for  general  planting: — Early  Rich- 
mond, English  Morello,  Montmorency,  Maydnke,  Dyehouse,  Gov. 
Wood,  Ostheim,  and  Olivet. 

Grape«: — This  fruit  has  received  much  attention  at  the  hands 
of  fruit  growers  and  the  vineyards  of  the  territory  have  become 
one  of  its  chief  objei!ts  of  pride.  Quite  detailed  reports  were  re- 
ceived and,  while  many  other  varieties  were  mentioned,  the  follow- 
ing varieties  were  given  the  preference  for  general  purposes: — Con- 
cord, Catawaba,  Niagara,  Moore's  Early,  Worden,  Moore's  Diamond, 
Delaware  and  Goethe. 

Blackberries: — Some  of  those  reporting  consider  this  the  most 
paying  fruit  crop  while  others  consider  it  a  failure.  Early  Harvest, 
Kittatinny,  and  Snyder  are  the  varieties  preferred  by  most  of  those 
reporting. 

Apricots: — No  reports  were  received  concerning  this  fruit.  The 
varieties  planted  in  the  station  orchard  are  given  in  the  bulletin. 
A  full  crop  of  apricots  is  rarely  obtained,  the  lat^  spring  frost  kill- 
ing most  of  the  fruit. 

Currants — The  Crandal  currant  is  reported  as  having  been 
grown  with  a  fair  degree  of  success. 

Baspberri*:— This  crop  is  not  regarded  as  a  desirable  one  un- 
less it  is  possible  to  help  the  natural  supply  of  moisture  by  irriga- 
tion. The  Turner  and  Cuthbert  varieties  have  grown  well  but  have 
not  yet  produced  a  satisfactory  crop  here. 


PREPARE  FOR  CHINCH  BUGS. 

The  chinch  bug  we  have  always  with  us  and  it  is  well  to 
prepare  for  him  in  advance.  This  may  be  done  with  little  trouble 
if  begun  in  time.  Last  season,  the  following  method  was  successful 
at  the  Oklahoma  Experiment  Station :  A  drive  extended  along  the 
west  side  of  the  wheat  field;  next  to  this  drive  was  a  narrow  strip 
of  castor  beans  and  then  a  few  rods  of  cotton  and  next  to  the  cot- 
ton four  of  sorghum.  Cowpeas  were  listed  in  the  wheat  ground  as 
soon  as  the  wheat  was  cut,  which  destroyed  some  bugs.  Many  es- 
caped, and  went  across  the  drive,  the  castor  beans,  and  cotton  to 
the  sorghum.  When  they  had  well  collected  on  this,  four  rows 
planted  as  a  "trap  crop"  were  plowed  under  very  deep  and  rolled 
down  hard.  Beyond  this  strip  were  a  few  rows  of  cotton  and  then 
four  more  rows  of  sorghum  also  planted  as  a  "trap  crop."    The  bugs 
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that  escaped  from  the  first  traip  paesed  <^n  to  the  second  and  when 
they  had  collected  in  this  second  »trip  it  was  plowed  a«  the  first 
and  thereby  nearly  all  the  bugs  were  completely  destroyed.  A  few 
more  rows  of  cotton  were  planted  beyond  to  the  west  of  the  second 
strip  that  was  plowed  and  then  Kafir,  which  was  saved  from  the 
bugs.  This  may  often  be  done  in  a  similar  way  if  the  crops  are 
planted  with  this  in  view. 

The  few  bugs  that  escape  such  vigorous  treatment  as  this 
should  be  infected  with  the  chinch  bug  disease.  Those  who  wish 
infection  should  send  a  small  package  of  bugs  to  the  Agricultural 
Experiment  Station,  Stillwater,  Oklahoma,  and  will  receive  in  re- 
turn a  package  of  infected  bugs  with  direction  for  spreading  the 
infection.  This  should  be  done  early  and  before  the  bugs  begin  to 
desrtroy  the  crops. 


STORING  POTATOES. 

The  horticultural  depaj*tment  has  been  conducting  experiments 
in  the  growing  and  storing  of  potatoes  during  the  present  sea- 
son. While  it  is  yet  too  early  to  say  with  certainty  that  any  given 
method  will  prove  far  superior  to  any  other,  some  results  have  been 
obtained  which  indicate  the  following  to  be  cheap  and  fully  as 
effective  as  anything  else  tried:  After  digging  the  potatoes,  those 
which  show  evidence  of  decay  should  be  rejected,  and  the  sound 
potatoes  packed  in  boxes  with  dry  sand  in  a  sufficient  amount  to 
just  prevent  the  potatoes  from  touching  each  other  in  the  boxes. 
The  boxes  should  be  placed  in  a  cool,  dry  cave,  freedom  from  mois- 
ture being  particularly  desirable.  While  the  station  does  not  re- 
commend this  as  an  absolutely  certain  way  of  keeping  potatoes,  it 
advises  the  trial  of  it  on  quite  an  extended  scale. 


SHADE  TREES. 

Those  who  fail  to  set  out  shade  trees  during  the  fall  should 
prepare  now  to  do  so  in  the  spring.  At  the  Oklahoma  Experiment 
Station,  in  one  experiment  on  a  hard  soil,  the  following  method  re- 
sulted successfully: — Holes  three  feet  in  diameter  and  three  feet 
deep  were  dug  in  the  early  winter  and  allowed  to  remain  open  so 
that  the  soil  could  weather  and  become  porous.  In  February,  three 
forkfuls  of  well  rotted  manure  were  put  in  the  bottom  of  the  holes 
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and  on  top  of  thie,  two  shovelfuls  of  leached  ashes.  This  was  then 
covered  with  surface  soil  and  the  holes  filled  in  to  within  about  a 
foot  of  the  top.  This  was  then  allowed  to  settle  and  become  firm 
before  the  trees  were  set.  The  trees  were  set  out  in  March  and  tha 
soil  within  three  feet  of  the  trees  was  hoed  after  every  rain  during 
the  summer.  Mapl3s  and  locusts  were  planted  and  they  made  a 
vigorous  and  rapid  growth.  While  this  method  is  perhaps  too  ex- 
pensive to  be  used  for  extensive  plantings,  it  is  recommended  for 
use  in  towns  and  about  the  house  and  lawn.  Whatever  method  of 
planting  is  followed,  little  success  will  follow  unless  the  soil  is 
thoroughly  cultivated  and  the  surface  kept  free  from  grass  and 
weeds. 


GRASS  FOR  LAWNS. 

The  experiment  station  receives  numerous  inquiries  concerning 
grasses  best  suited  for  lawns.  Numerous  trials  have  been  made 
with  most  every  sort  of  grass,  and  the  experiments  of  others  have 
been  carefully  watched.  Bermuda  grass  is  perhaps  the  most  likely 
of  the  tame  grasses.  In  general  it  will  grow  well  from  sods  set  out 
at  any  time  from  April  to  July.  One  strong  root  to  each  square 
foot  will  give  a  good  sod  in  one  season.  The  soil  should  be  as 
free  as  possible  from  weeds  and  crab  grass,  and  sihould  be  firm 
and  solid.  Loose  soil  does  not  seem  to  be  desirable.  While  the 
last  severe  winter  killed  Bermuda  grass  to  some  extent  it  has 
stood  tbe  summer  reasonably  well  and  is  perhaps  the  most  valu- 
able grass  for  a  lawn,  particularly  where  irrigation  is  not  practi- 
cable. It  has  a  slight  tendency  to  get  over  into  the  adjoining  pro- 
lerty,  but  as  it  doe«  not  produce  seed  in  this  latitude  it  is  easily 
controlled,  and  it  will  grow. 


WEEVEL  IN  WHEAT. 

Considerable  complaint  is  received  at  the  experiment  station 
that  the  weevel  is  injuring  stored  grain,  particularly  wheat.  This 
can  be  stopped  by  the  use  of  a  liquid  known  as  carbon  bisulphide. 
As  purchased  at  the  drug  stores,  the  liquid  costs  about  twenty-five 
cents  per  pound  but  can  be  purchased  in  quantity  at  about  ten 
cents  plus  tran«»jK)rtation.  The  liquid  evaporates  readily  at  ordi- 
nary temperatures  and  the  vapor  being  heavier  than  air,  sinks  and 
is  death  to  all  animal  life  that  breathes  it  although  a  small  amount 
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taken  into  the  lungs  does  no  injury.  The  gas  is  also  highly  inflam- 
mable and  therefore  not  even  a  lighted  tobacco  pipe  or  cigar  should 
be  brought  into  contact  with  it  for  fear  that  an  explosion  may 
result. 

To  use  the  gas  the  grain  to  be  treated  should  be  in  reason- 
ably tight  bins.  The  gas  will  not  penetrate  more  than  about  three 
feet  in  depth  if  used  in  wheat  and  it  should  therefore  be  introduced 
into  the  central  part  of  the  bin  by  fastening  a  wire  screen  over 
the  end  of  a  pipe  of  sufficient  length  and  forcing  the  pipe  down 
and  pouring  the  liquid  into  the  pipe  when  it  may  be  withdrawn 
and  forced  into  another  place.  If  the  weevil  is  working  on  or  near 
the  top,  the  liquid  may  be  poured  onto  the  gwdn  and  the  bin  cover- 
ed with  blankets  or  canvas  for  about  24  hours  when  the  gas  will 
have  nearly  or  quite  all  disappeared.  The  gas  does  not  injure  the 
grain  for  growing  or  milling  purposes. 


OBAPB  LEAF  FOLDBR. 

Many  vineyard's  have  been  seriously  damaged  by  the  grape 
leaf  folder  during  the  past  season.  In  some  places  the  vineyards 
have  the  appearance  of  a  fire  having  passed  through  them,  the 
leaves  being  parched  and  the  grapes  spoiled  by  exi)osure  to  the 
sun.  This  insect  passes  the  winter  stage  in  the  dead  leaves  and 
vineyards  which  have  been  affected  should  be  gone  over  and  the 
leaves  gathered  up  and  burned,  thus  destroying  large  numbers  of 
the  insects.  Next  season  at  the  very  first  appearance  of  the  insect 
the  vines  should  be  sprayed  with  Paris-green,  Bordeaux-lime  mix- 
ture, as  advised  in  bulletin  26,  of  Oklahoma  Experiment  Station, 
which  is  sent  free  to  all  who  request  it. 


BOOT-BOT 

Those  who  have  lost  apple  or  other  trees  are  requested  to 
write  the  facts  to  the  experiment  station.  A  study  of  a  very  de- 
structive root-Pot  is  being  made  and  all  possible  information  con- 
cerning the  extent  to  which  it  has  appeared  in  the  territory  is 
desired. 


COOKING  FEBD  FOR  STOCK. 

There  is  danger  of  some  farmers  being  misled  by  the  extrava- 
gant claims  that  are  put  forth  by  manufacturers  of  different  appara- 
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taa  for  cooking  feed  for  stock.  Many  alluring  statements  are  made 
and  plausible  arguments  deduced  to  conyince  the  possible  pur- 
chaser that  a  great  saving  in  feed  and  larger  gains  may  be  secured 
Dy  cooking  feed  for  hogs  and  cattle.  If  cooking  feed  is  an  econo- 
mical practice,  the  farmers  ought  to  know  it,  and  if  the  reverse  is 
equally  true,  they  should  know  that. 

The  Oklahoma  Experiment  Btation  has  not  conducted  any  ex- 
periments in  cooking  feed  for  stock.  This  has  not  been  necessary 
as  records  of  experiments  made  elsewhere  are  available  and  the 
results  are  as  true  for  Oklahoma  as  for  anywhere  else.  These  ex- 
periments have  been  summed  up  by  Prof.  Henry  of  Wisconsin  m 
bis  book  on  ^^Feeds  cind  Feeding,"  from  which  what  follows  ia  taken. 
Numerous  experiments  in  feeding  cooked  and  uncooked  feed  to  pigs 
were  made  in  Kansas,  Iowa,  Ottawa,  Ohio,  and  Wisconsin.  Prof. 
Henry  summarizes  these  trials  as  follows: 

"Including  all  the  trials,  then,  so  far  as  known  that  have  been 
favorable  to  cooking  feed,  and  omitting  many,  for  lack  of  space, 
that 'are  unfavorable  to  the  operation,  the  average  shows  that  476 
pounds  of  uncooked  meal  or  grain  were  required  for  100  iK>unds  of 
gain  with  pigs,  while  after  it  was  cooked  505  i)ound*si  were  required. 
This  shows  a  loss  of  six  per  cent,  of  the  feeding  value  of  these  sub- 
stances through  cooking."  In  Maine,  "The  results  have  in  every 
ea^e  pointed  to  the  superior  value  of  uncooked  meal  for  the  pro- 
duction of  pork." 

Looking  at  the  whole  matter  of  cooking  feed  in  the  most  fav- 
orable light,  the  best  that  can  be  said  is  that  "The  advantages  are 
very  slight  and  not  worth  the  trouble  of  either  building  the  fire, 
ootting  the  wood  or  erecting  the  apparatus,  to  say  nothing  of  all 
these  combined,  with  danger  and  insurance  added." 


BLACK-LBG. 

This  is  one  of  the  most  important  diseases  among  cattle  in  Ok- 
lahoma and  is  commonly  known  as  black-leg  or  black-quarter.  The 
dis^ueie  may  assume  a  number  of  forms  but  usually  Is  noticed  as  a 
local  swelling  in  either  the  front  or  hind  limb.  This  swelling  con- 
tains gae  which  causes  a  crackling  sound  when  the  hand  is  passed 
over  the  swelling.  The  swelling  is  at  ftrst  hot  and  painful,  but 
after  the  gas  begins  to  form  it  is  not  sensitive  and  the  skin  be- 
comes dry  and  parchment-like.    The  disease  is  one  common  to 
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young  cattle  and  is  rapidly  fatal,  death  generally  ocurring  in  from 
twelve  to  thirty-eix  hours  after  the  first  symptoms  are  noticed. 

There  is  no  successful  medical  treatment  for  the  disease.  Vac- 
cination is  now  recognized  as  the  most  successful  way  to  prevent 
ihe  diseaiie.  The  necessary  apparatus  consists  of  a  hypodermic  syr- 
inge, a  small  porcelain  mortar,  glass  rod  and  filter  funnel,  and 
can  be  purchased  from  any  instrument  dealer.  With  this  appar- 
atus any  careful  individual  can  do  the  work  successfully. 

Those  who  wish  information  conceming  black-leg  should  write 
to  the  experiment  station.  Many  farmers  and  stockmen  have  lost 
cattle  by  this  disease  and  the  'station  is  trying  to  prevent  further 
losses  and  to  do  this,  needs  the  co-operation  of  all  the  stockmen  in 
the  territory. 


OKLAHOMA  HONEY. 

The  experiment  station  for  the  past  year  has  been  experiment- 
ing with  bees  in  the  hope  of  determining  whether  or  not  Okla- 
homa offers  a  promising  field  for  this  industry.  During  the  season 
the  bees  have  increased  from  three  cuonies  lo  eight,  all  in  good 
condition.  The  amount  of  honey  which  has  been  secured  is  very 
small,  but  is  of  an  excellent  quaJity.  A  pure,  imported  Carniolan 
queen  was  recently  introduced  into  one  colony. 


SUGAR  BESTS. 

Exi>erimentB  in  the  growing  of  beets  in  Oklahoma  for  the  pro> 
duction  of  sugar  have  been  carried  on  for  two  years  by  the  ex- 
periment station.  Beets  were  grown  by  farmers  iu  different  parts 
of  the  territory  and  sent  to  the  station  for  analysis.  The  results 
so  far  have  not  been  at  all  favorable.  The  work  is  being  continued 
this  year.  The  government  report  on  the  progress  of  the  beet  sugar 
industry  recently  issued  reports  analyses  of  six  samples 
from  Oklahoma.  It  states  that  'T)oth  the  content  of  sugar  and  the 
purity  were  below  the  minimum  requirements.  Oklahoma  is  evi- 
dently south  of  the  beet  area." 


THE  MELON  LOUSE. 

During  the  summer  this  insect  feeds  on  melons,  cucumbers,  cot- 
ton, mustard  and  perhaps  other  plants.    It  is  altogether  probable 
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that  the  insect  paflses  the  winter  either  in  egge  laid  late  in  the  fall  or 
the  female  survives  the  winter.  The  eggs  or  insects  are  located  on 
9ome  plant  on  which  they  may  feed  in  early  spring.  This  may  be 
on  the  foliage  of  some  plant  that  keeps  green  during  the  winter, 
or  on  the  roots  of  some  plant  that  loses  it3s  foliage  In  autumn  or 
the  eggB  may  be  deposited  on  the  plants  or  fruit  late  in  the  season. 
The  plants  themselves  may  die  or  the  fruit  may  decay,  as  the  melon 
and  yet  the  egga  may  survive.  When  warm  weather  conies  in  the 
spring  if  the  eggs  survive  the  winter  they  hatch  and  probably  live 
for  a  time  on  some  wild  plant  until  they  obtain  wings.  If  the 
w  inged  form  has  passed  the  winter  it  feed«s  for  a  short  time  on  some 
wild  plant.  In  either  case  when  the  melons  have  formed  a  few 
leaves  these  winged  female  forms  fly  from  place  to  place  over  the 
field  leaving,  not  eggs,  but  live  young  on  the  plants  they  visit.  By 
careful  observation  it  has  been  seen  that  one  female  indS  -dual  will 
produce  5  or  6  live  young  in  24  hours  and  that  ihetse  youufj  having 
inheritt^d  the  reproductive  propensity,  begin  producing  y«»uug  at  a 
{similar  rate  in  less  than  a  week's  time.  Hence  it  will  be  seen 
that  a  single  female  louse  that  has  successfully  passed  the  winter 
can  in  a  comparatively  short  time  establish  several  colonies  in  the 
field.  By  a  brief  mathematical  calculation  it  will  be  seen  that  one 
individual  may  become  the  common  parent  of  a  million  or  more  in 
aj»ingle  season. 

From  this  it  will  be  seen  that  preventive  rather  than  curative 
measures  should  be  employed.  Could  the  few  that  are  trying  to 
pass  the  winter  be  found  the  destruction  would  be  easy  enough.  The 
best  thing  to  be  done  is  to  destroy  the  probable  abode.  This  can 
best  be  done  by  destroying  all  old  decayed  or  immature  fruit  by  let- 
ting hogs  eat  it  if  pi.'^.cticable.  If  not  then  it  should  be  hauled  off  a 
safe  distance  from  the  melon  field  and  dumped.  The  old  vines 
ibhould  all  be  raked  together  and  burned  if  possible,  if  not  then  haul- 
ed away  from  the  field.  After  the  field  has  been  cleared  in  the  fall 
as  soon  as  possible  after  the  crop  has  been  harvested,  it  should  be 
well  plowed  and  if  after  that  any  green  thing  tries  to  grow,  it 
should  be  killed  by  harrowing  or  digging,  for  it  may  be  that  a  very 
tew 'living  plants  on  a  large  field  may  harbor  the  enemy  we  are 
after,  A  second  measure  of  precaution  would  be  to  burn  at  some 
ifme  during  the  winter  as  much  as  possible  of  the  weeds  and  grass 
for  several  rods  around  the  proposed  field.  Since  the  louse  is 
known  to  feed  on  the  cotton  plant  it  would  be  best  to  avoid  as  far 
as  possible  old  cotton  fields.     But  what  is  the  melon  grower  to  do 
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who  has  not  taken  care  of  his  field  during  the  winter?  Oarefnl 
watch  should  be  kept  for  the  colonies  that  have  started  and  when 
they  are  found,  destroy  the  lice  entirely  even  at  the  sacrifice  of  a 
lew  hills  of  melons.  The  fight  should  begin  in  the  fall  and  be  kept 
up  until  the  crop  is  planted  in  the  spring  and  longer  if  necessary. 


VALUE  OF  STABLE   MANURE. 

Too  many  Oklahoma  farmers  are  neglecting  the  improvement  of 
their  soils  and  are  following  the  worst  possible  methods  of  farm- 
ing. They  are  also  missing  an  opportunity  which,  when  once  pas- 
sed by,  will  not  come  again.  Our  soils  are  at  present  fertile  and 
productive  but  they  will  not  be  so  always. 

On  the  outskirts  of  every  town  in  Oklahoma  may  be  seen  a 
collection  of  manure  piles  that  have  been  hauled  out  and  dumped 
in  waste  places.  The  plant-food  in  each  ton  of  this  manure  is 
worth  at  least  two  i^ollars — that  is  what  eastern  farmers  pay.  for 
similar  material  and  they  make  money  by  doing  it.  And  yet, 
ftlmost  every  liveryman  has  to  pay  some  one  for  hauling  the  manure 
away.  This  is  eimply  becs^use  farmers  living  near  these  towns  are 
missing  a  chance  to  secure  something  for  nothing — ^because  perhaps 
the  profit  is  not  directly  in  sight.  But  from  most  eoils  there  is 
a  handsome  profit  possible  from  a  very  small  application  of  stable 
manure. 

On  the  farm  of  the  Oklahoma  agricultural  experiment  station 
is  an  acre  that  has  been  in  wheat  for  eight  years.  It  had  never 
been  manured.  In  the  fall  of  1898  one-half  of  the  acre  was  manured 
at  the  rate  of  fifteen  tons  per  acre  and  the  other  was  left  unmanur^ 
ed.  When  the  crop  was  harvested  in  the  Rummer  of  1899,  the  man- 
ured piece  yielded  at  the  rate  of  thirty  bushels  per  acre,  and  the 
unmanured  yielded  but  twelve  bushels  per  acre.  An  increase  of 
eighteen  bushels  of  wheat  was  secured  the  first  year  from  an  ap- 
plication of  fifteen  tons  of  stable  mantire.  If  all  of  the  effect  of 
the  manure  were  exhausted  the  first  season  there  were  eighteen 
bushels  of  wheat  to  pay  for  hauling  abeut  ten  loads  of  manure.  But 
the  effect  is  lasting  and  extends  through  a  period  of  several  years. 

If  the  yield  from  one  hundred  acres  of  wheat  could  be  increased 
In  one  season  from  1200  to  3000  bushels  by  using  some  special  sort 
of  plow,  or  drill,  wheat  growers  would  be  mortgaging  their  crop 
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to  get  it.  Here  is  a  feasible  plan  to  increase  the  wheat  crop— pnt 
every  bit  of  manure  obtainable  into  the  soil.  Eighteen  hundred 
bnshels  of  wheat  will  pay  for  one  man  and  team  hauling  manure 
for  450  days  and  the  profit  is  directly  in  sight.  It  i«  a  neglected 
opi>ortunity  for  money  making  that  can  only  be  utilized  by  those 
who  seem  determined  to  neglect  it — ^tlhe  owners  of  the  farms 
of  Oklahoma. 


CULTIVATION. 

While  there  are  :-iany  questions  in  connection  with  the  rela- 
tion of  soils  to  moisture  that  are  not  well  understood,  it  seems  quite 
v^c-ll  established  that  the  chief  thing  that  is  necessary  for  the 
growth  of  good  crops  is  to  keep  the  soil  cultivated.  Primarily,  the 
object  of  cultivation  is  to  keep  the  moisture  from  being  lost,  either 
by  evaporation  or  through  the  growth  of  useless  plants.  Weeds  use 
a  large  amount  of  the  water  that  ought  to  go  to  the  crop  that  is 
being  grown  and  it  is  fortunate  that  in  killing  the  weeds,  the  sur- 
face of  the  soil  is  put  in  good  condition  for  retaining  moisture  al- 
ready present  in  the  soil  and  absorbing  that  which  falls  in  the  form 
of  rain.  [. 

There  is  no  new  method  and  none  will  be  found  by  which  crops 
may  be  grown  without  work  and  by  which  moisture  may  be  produc- 
ed in  some  mysterious  way.  It  is  a  fact,  however,  that  there  is  less 
evaporation  from  the  surface  when  the  soil  is  loose  on  top  than 
when  it  is  hard  and  compact  all  the  way  down.  The  reason  for 
this  is  that  the  loose  soil  acts  as  a  mulch  through  which  the  moist- 
ire  from  below  will  not  pass  and  evaporate.  The  practical  method 
that  is  open  to  Oklahoma  farmers  is  to  keep  the  surface  of  the  soil 
loose,  cultivating  as  soon  as  possible  after  the  soil  has  been  com- 
pacted hj  heavy  rains.  This  plan  will  keep  the  water  in  the 
soil  for  the  use  of  the  crop  that  is  growing.  The  implement  which 
will  do  the  work  most  economically  is  the  best,  and  must  be  deter- 
mined by  what  is  available  for  the  puri)ose. 

Croi>s  are  grown  for  the  money  that  may  be  made  out  of  them. 
A  special  method  that  cos1»  more  thaut  the  crop  is  worth  is  worse 
than  useless,  but  neglect  of  a  crop  when  once  planted  is  equally 
anadvisable.  There  is  a  happy  medium  which  each  farmer  must  de- 
termine for  himself,  even  though  the  method  that  is  pursued  seems 
to  be  at  variance  with  the  best  practice. 
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POISON  THE   POCKET   GOPHER. 

The  pocket  gopher, which  does  &o  much  damage  to  meadows  and 
alfalfa  fields  by  throwing  up  numerous  mounds  of  earth,  is  causing 
frouble  in  some  parts  of  Oklahoma,  This  pest  is  easily  and  cheaply 
eradicated  by  poisoning.  Generally  where  there  are  three  or  four 
dozen  mounds,  one  to  four  gophem  are  doing  all  the  work.  When 
ihey  are  not  checked  In  any  way,  a  whole  field  of  alfalfa  is  som.*- 
times  destroyed. 

Rough-on-rats  or  strychnine  are  good  poisons  and  either  sweet 
or  Irish  potatoes  may  be  used  to  induce  the  gophers  to  eat  the  poi- 
son. The  potatoes  should  be  cut  in  quarters,  a  slit,  made  in  each 
into  which  poison  i::  introduced  by  dipping  a  knife  blade  into  the 
j>oison,  sticking  it  into  the  slit  made  in  the  piece  of  potato,  and  then 
closing  up.  The  potatoes  are  then  taken  to  the  field 
and  the  underground  runs  of  the  gopher  found  by 
punching  a  rod  into  the  ground  in  a  line  between  two  freshly  made 
mounds.  When  the  run  is  found,  which  is  indicated  by  the  rod  go- 
ing down  easily,  make  an  opening  into  it  with  a  spade,  put  a  piece 
of  the  poisoned  potato  into  each  end  of  the  run,  and  close  the  open- 
ing. The  mounds  should  be  leveled  so  that  new  ones  may  be  easily 
seen. 

This  operation  rhould  be  repeated  for  every  group  of  mounds 
and  doing  it  once,  if  the  work  is  well  done,  is  usually  sufficient.  Fall 
01  early  spring  is  the  best  time  for  the  work. 

Gophers  may  be  trapped  by  making  an  opening  into  the  run 
large  enough  so  that  a  steel  trap  can  be  set  in  the  run  level  with 
the  bottom.  The  trap  should  be  covered  lightly  with  dirt  and  the 
opening  closed  with  a  board  which  is  covered  with  dirt  so  as  to  ex- 
clude all  light.  Persistent  effort  using  either  of  these  methods  will 
result  in  the  killing  of  the  gophers  and  the  prevention  of  losses  in 
alfalfa  fields. 


INSECTS    AND    REMEDIES. 

Injurious  insects  seem  to  be  present  in  unusual  numbers  thi^ 
setison.  The  experiment  station  at  Stillwater  will  help  what  it  can 
toward  their  control,  but  every  one  interested  should  make  it  a  poi  :t 
to  study  out  means  of  combat  for  themselves,  often  using  very  vig- 
orous measures  because  it  is  frequently  a  week  before  a  reply  from  a 
letter  addressed  to  the  station  can  be  received,  and  during  that  time 
the  insect  mav  do  several  dollars  worth  of  damage. 
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Ciit  Worms. 

The  cut  worma  are  rery  abondant  thi«  season,  eating  all  kinds 
of  garden  (»^pe  and  alfalfa  and  even  climbing  trees  and  destroying 
fruit  and  foliage.  The  remedy  to  be  applied  must  depend  largely 
on  the  nature  of  the  food  plant.  In  gardens  poisoned  bait  consist- 
ing of  sweetened,  poisoned  bran  may  prore  effectiye.  For  trees^ 
they  should  be  jarred  to  the  ground  and  something  tied  around  the 
stem  of  the  tree  over  which  the  wonns  can  not  climb.  On  alfalfl^ 
spraying  so  as  to  poison  the  food  or  to  kill  by  contact  by  the  use  of 
kerosene  emulsion  may  ptove  effective,  depending  upon  oonditions. 
In  all  cases  if  poultry  can  be  coaxed  to  eat  the  worms  it  is  the  betrt 
way  of  getting  rid  of  them. 

Chinch  Bus  Infection. 
The  experiment  station  is  distributing  chinch  bug  infectioii  to 
all  who  request  it.  In  several  cases  it  hem  been  found  already  es- 
tablished in  fields  either  from  previous  distribution  from  the  station 
or  naturally.  Where  bugs  are  plentiful  it  will  pay  every  farmer  to 
investigate  a  little  and  see  if  the  infection  is  not  already  in  his  crop 
before  requesting  more.  It  will  be  found  under  loose  earth  or  dead 
leaves  or  between  the  leaf  sheath  and  the  stem  of  the  plant  It 
will  be  recognized  as  nearly  white,  moldy  growth  on  dead  bugs, 
sometimes  nearly  covering  the  bug.  It  can  be  easily  distinguished 
f^m  the  silvery  spots  on  the  wings.  If  this  is  found  in  compam* 
tively  small  quantities  the  bugs  in  the  field  are  in  the  presence  of 
infection  as  well  as  they  can  be. 

Orain  Louse. 

Many  inquires  are  received  at  the  station  in  regard  to  a  small 
green  insect  found  in  the  heads  of  wheat.  They  are  not  found  in 
some  wheat,  but  in  other  places  they  are  very  numerous  nearly  cov- 
ering the  heads  of  wheat.  The  pest  j»  not  so  serious  as  it  might  at 
first  seem.  Either  in  the  egg  or  mature  stage  the  louse  passes  the 
winter  and  in  spring  begins  to  multiply  very  rapidly  by  certain  in- 
dividuals bringing  forth  young  alive.  In  a  week  to  ten  days  this 
new  generation  begins  to  i:eproduce  so  that  in  a  comparatively  sbort 
time  thousands  may  be  the  descendants  from  a  common  single  par^ 
ent.  Their  attack  on  the  wheat  is  so  late  that  probably  but  little 
damage  will  be  done  anywhere.  The  wheat  would  certainly  be  bet- 
ter off  without  them  for  they  suck  out  the  juice  that  properly  be- 
longs to  the  plant  and  should  go  to  mature  the  grain.  In  ^ome 
fi^ds  there  are  none  and  in  others  it  is  possible,  judlging  from 
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th€  reports  that  have  come  in,  that  the  yield  may  be  reduced  1  to  3 
per  cent.  There  are  remedies  that  might  be  used  on  a  small  scale 
but  nothing  that  im  practical  on  large  fields  of  wheat  at  this  season. 

Brown  Liouae. 

Many  plum  and  locust  trees  are  infested  with  a  brown  louse. 
'Hiey  work  chiefly  on  the  underside  of  the  leaves  and  on  twigs.  The 
lice  should  be  carefully  sprayed  with  kerosene  emulsion  made  as 
follows:  Dissolve  1^  pounds  soap  in  a  gallon  of  hot  rain  water  and 
when  cool  add  two  gallons  of  coal  oil  and  agitate  vigorously  until 
a  creamy  mass  is  formed;  use  one  part  of  the  emulsion  to  nine  parts 
of  water  for  all  sucking  insects.  Apply  in  a  fine,  even  spray  so  as 
to  wet  the  insects  thoroughly.  A  second  application  may  be  nec- 
essary. 

THE  PEACH  LEAF  CURL. 

This  disease  is  much  more  abundant  this  season  than  usual  in 
the  territory.  The  symptoms  are  a  curling  and  yellowing  of  the 
leaves,  due  to  the  presence  of  a  fungus  on  them  which  destroys  tha 
green  color  and  cause  the  leaves  to  grow  into  abnormal  shapes. 
The  fungus  may  often  be  seen  as  a  light  mildew.  A  part  of  this  fun- 
gus makes  its  way  into  the  young  buds  which  are  already  forming 
for  the  next  year's  growth.  In  this  place  the  fungus  passes  the  re- 
mainder of  the  year  and  is  ready  to  start  into  growth  as  the  leaves 
develop  the  following  spring.  No  opportunity  for  experiments  on 
this  disease  has.  occurred  at  this  station,  but  extensive  work  has 
been  done  by  W.  M.  Scott  in  Georgia  on  the  same  disease  with  the 
result  that  Bordeaux  mixture  made  as  follows,  has  proven 
successful: 

1.  Dissolve  six  pounds  of  blue  stone  in  six  gallons  of  water 
in  an  earthen  vessel. 

2.  Slack  four  pounds  of  fresh  lime  in  six  gallons  of  water. 
Pour  2  slowly  into  1  and  add  twenty  gallons  of  water.    Mix 

thoroughly  and  strain  through  coaneie  gunny-sacking  into  a  barrel. 
Reject  the  undissolved  material  and  add  eighteen  gallons  of  water 
and  the  mixture  is  ready  for  use.  The  mixture  will  keep  in  this 
condition  as  long  as  desired. 

This  should  be  applied  to  the  trees  with  spray  pump  just  b3fare 
they  come  into  bloom.  One  application  is  uisiually  sufficient  if  made 
at  the  right  time.    In  orchards  that  have  not  thus  been  trea'^ed  th  ^ 
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disease  may  be  slightly  checked  by  spraying  with  the  same  mixture, 
but  leaves  that  have  once  been  curled  can  never  be  restored  to  use- 
fulness. Then  the  best  thing  to  do  is  to  keep  the  trees  cultivated 
and  in  a  vigorous  condition  so  that  they  will  throw  out  a  second 
set  of  leaves  with  which  to  mature  the  fruit  of  the  season. 


A  GOOD  NATIVE   GRASS. 

Considerable  inquiry  has  been  received  at  the  experiment  sta- 
tion at  Stillwater  this  spring  in  regard  to  a  native  grass  that  seems 
to  be  gaining  a  foothold  in  the  territory.  There  are  two  forms  of 
it.  One  is  called  the  Texas  blue-grass  and  the  other  the  Smooth 
Texas  blue-grass.  They  atre  much  like  the  Kentucky  blue-grass  and 
are  very  closely  related  botanically.  They  are  a  little  coarser  than 
the  Kentucky  but  in  form  of  head  closely  resemble  it.  The  Texas 
blue-grass  has  a  growth  like  short  wool  in  the  head  among  the 
grains  while  the  Smooth  Texas  blue-grass  does  not  have  it.  The 
taste  is  much  like  that  of  Kentucky  blue-grass.  It  seems  to  be  rel- 
ished by  all  sorts  of  grass-eating  ainimals.  It  appears  first  in  a 
bunch  or  two  here  and  there  but  soon  epireads  so  as  to  cover  consid- 
erable area.  It  may  be  propagated  either  by  seeds  or  parte  of  the 
plant,  but  seems  to  be  spreading  without  special  attention.  It 
promises  to  be  one  of  the  best  pasture  grasses  for  Oklahoma. 
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EXAMINATION  OF  MINERAL  SPECIMENS. 


The  department  of  Chemtetry  is  frequently  aaked  to  make  as- 
says for  gold  and  silver.  This  is  a  time-consuming  operation,  and 
not  a  proper  line  of  station  work,  and  yet  many  such  assays  have 
been  made.  In  the  future,  those  who  wish  assays  should  send  their 
samples  to  an  assayer,  have  the  work  done,  and  pay  for  it.  The 
Chemist  of  the  station  will  examine  qualitatively  the  specimens  sent 
in  after  the  publication  of  this  report,  determine  their  minemlogi- 
cal  names  and  so  report  them.  No  assays  for  gold  or  silver  will  be 
made. 

Binee  the  establishment  of  the  Experiment  Station,  reqoesits 
have  been  received  for  more  thiui  five  hundred  assays.  Below  will 
be  found  the  result  of  a  few  of  these  determinations. 

DBSCRIPfraCW.  RBSfUUT. 

Gold  ore  from  Guthrie No  gold  or  silver. 

Valuable  Find  from  Perkins  ......Fy rite  and  Galena. 

Ore  from  Orlando Gypsum. 

Ore  from  Guthrie Galena  in  Conglomerate. 

Gold  ore  from  Norman ^No  gold  w  silver. 

Rock  from  Guthrie  Lime,  8.25  p.  c. ;  Alumina  12.87  p. 

c;  Iron  Oxid,  1.84  p.  c;  Mag- 
nesia 0.38  p.  c;  sand,  76.72 
p.  c. 

Three  samples  from  Okeene 1.  Sand-stone  with  traces  of  Ga- 
lena. 

2.  Sphalerite. 

3.  Low  grade  Limestone. 
Two  Gold  Ores    from  Oklahoma 

City ...1.  1-20  oz.  of  gold  per  ton. 

2.  No  gold  or  silver. 

Three  Ores  from  Orlando ^Two  contained  a  trace  of  copper. 

One  a  trace  of  copper  and 
lead. 

Twenty-six  samples  of  ore Nothing  of  value. 

Ore  from  Downs ^ -Sandf^tone. 

Ore  from  McTx)ud  --Pyrite  and  Sphalerite. 
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Ore  from  Yate»  -.. - — Trace©  of  Pyrite. 

Two  ores  from  Eden 1.  Barite    with    sand,    limestone 

and  Pyrite. 

2.  Pebbles     of    quartz    showing 
flakes  of  mica. 

"Madstone"  ....„ ?  ? 

Two  gold  ores 1.  Pyrite. 

2.  Pyrite  on  quartz. 

Ore  from  Cleveland -Limestone  and  pyrite. 

Ore  from  Choctaw Sphalerite. 

Ore  from  Ingalls  -...Clay. 

Bock  from  Edmond Ferruginous  sandstone. 

Seventeen  samples  from  Flint  and  strontianite. 

Eubank  .....:. No  gold  or  silver. 

Fire  clay  from  Ingalls Low  grade  soapstone. 

In  most  of  these  cases  where  Pyrite,  Galena,  or  Sphalerite 
were  found,  they  were  present  in  small  grains  imbedded  in  useless 
gangue. 

Five  samples  from  Clayton ...Clay  and  sandstone  «et  with  small 

pieces  of  gypsum  and  calcite. 
Three  samples  from  Stillwater 1.  Sand  and  chalcoclte. 

2.  Sand  and  Malachite. 

3.  Sand  and  calcite. 

One  sample  from  Law  .. ..Pyrite  and  Galenite. 

Ten  samples  from  Woodward 1.  In.  »ol.  matter,  60.99. 

Iron  oxid  and  alumina  1.74. 

Lime,  16.20. 

Magnesia,  4.50. 
2.  Sandstone  and  mica. 

3rd,  4th,  5th,   6th,  7th,   8th, 

9th,  contained  about  the  same 

elements  as  number  one. 
10.  Silica  60.25. 

Lime  5.11. 

Magnesia,  6.78. 

Iron  oxid,  4.15. 

Alumina  17.28. 

Sulfur  Trioxid  3.69. 

Water  and  organic  2.74. 
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One  sample  from  ATOca 

One  sample  from  Ponoa  City  ..- 
Ore  from  Marshall  


Two  samples  from  Kingfisiber 


Ore  from  Oklahoma  City 


.Sand  and  magpetite. 

.Limestone. 

.Aesayed    for    gold    and    silver, 
neither  found. 

.1.  Massive  gypsum. 
2.  Aluminum  oxid. 

.  Assayed  for  gold  and  silver. 

Contained  silver  1.25  oz.  per 

ton. 

Gold  trace. 

Of  no  value. 


Mne  samples  from  Shawnee  (the 
first  and  second  were  hand 
made) 1 


One  sample  from  Tonkawa  ... 
Seven  samples  from  Orlando 


Contained  488.0  oz.  gold  per 
ton;  220.0  oz.  silver  per  ton. 

2.  Con.  47.5  oz.  gold  per  ton. 

4.0  oz.  silver  per  ton. 

3.  Shale. 

4.  Shale  and  organic  matter. 

5.  Contained  31.1  per  cent  iron. 

6.  Coal.     Moisture  5.9. 
Vol.  Matter  37.6. 
Fixed  Carbon  49.5. 
Ash  3.6. 

B.  3.4. 

7.  Ore  containing  .32  p.  c.  copper. 

8.  Limesrtone  and  Calcite. 

9.  Consisted    of     Conglomerate, 

dirt,  Calcite  and  pyrite. 
No  silver  or  gold  as  the  sen- 
der believed  it  to  contain. 

Black  Magnetic  sand. 

1.  Ferruginous  sandfitone. 

2.  Sand  cemented  by  Calcium  Gar- 

bonate. 

3.  Sand  cemented  by  Clay. 

4.  Iron  etone. 

5.  Fair  sample  of  wad. 
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6.  Nodular  moAsefr    confii»ting   of 

quartz,  limestone,  and  gmall 
pieces  of  galena. 

7.  Marcasjte    with    structure    of 

wood,  with  traces  of  copper. 
Thirteen  samples  from  Oxley 1.  Limestone  with  trace  of  Mala- 
chite. 

2.  Granite. 

3.  Same  as  No.  2. 

4.  Mixture    of    Bphalerite    with 

crushed  rock.    Bore  evidence 
of  being  home  made. 

5.  Limestone  with  small  amount 

of  copper. 
813  Bocks. 

JBlue  clay  and  soapstone. 
...1.  No  gold. 

1  oz.  of  silver  per  ton. 

Trace  of  copper. 

2.  No  gold. 
No  silver. 
No  copper. 

3.  Bed  shale,  no  valuable  metala 

4.  White  sand  rock,  oontalned  a 
trace  of  silver. 

-l.  Impure  limestone,  with  large 

amount  of  insoluble  matter. 
2.  Yellow  oxid  of  iron  with  con- 
siderable insoluble  gelatinous 
residue. 

.Calcium    carbonate    with    small 
amount  of  sand. 


Ore  from  Arlington  

Four  samples  from  Lexington 


Two  samples  from  Guthrie 

Bock  from  Chandler  

Ore  from  Bange 

Book  from  Clifton 


Powdered  rock  from  Langston 
Ore  from  Stroud  


.Assayed,  but  contained  nothing 

of  value. 
.Lime  and  sandstone. 
.Consisting  of  iron  oxid  and  sand. 
.Lime  rocks  with  iron  and  organic 

matter,  looking  very    much 

like  zinc  sulfld. 
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Ore  from  Cleveland Limestone  and  pyrite. 

Three  samples  from  Plymouth,  ...1.  Ferruginous  quartz  and  sand 

rock. 

2.  Sample  of  impure  wad. 

3.  Finely    pfowdered    manganese 

dioxid. 

Of  course,  the  station  cannot  vouch  for  the  authenticity  of  any 
of  these  samples.  This  report  is  made  to  show,  in  a  measure,  the 
number  of  calls  made  for  analyses  which  are  entirely  outside  of 
the  province  of  station  work.  Cultivation  of  the  soil  for  crop  pro- 
duction has  proven  profitable  in  Oklahoma;  digging  for  "minerals/' 
up  to  the  present  time  has  not. 
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MISCELLANEOUS  WATER  ANALYSES. 


During  the  year,  forty-nine  samples  of  water  have  been  ex- 
amined and  in  some  cases,  analyzed.  Attention  is  again  called  to 
the  fact  that  the  station  cannot  undertake  analyses  of  this  nature 
unless  the  samples  are  taken  in  accordance  with  instructions  which 
will  be  sent  upon  application.  A  sample  of  water  carelessly  drawn 
or  concerning  the  .««onrce  of  which  we  have  no  information  is  value- 
lesB  and  will  not  be  analyzed. 

Three  bulletins,  numbers  7,  29,  and  38,  have  been  issued  re- 
porting results  of  water  analyses.  Copies  of  these  will  be  sent 
to  those  who  wish  them.  The  following  analyses  have  not  been 
published,  and  in  many  eases,  are  incomplete  but  sufficient  for  the 
question  involved. 

No.  1337— Well  on  S.  E.  1-4  sec.  29,  twp.  20,  r.  3  E.  37  ft.  deep. 
Total  solidft,— 77.6  parts  per  100,000. 

No.  1539 — Cold  water  creek  near  Hardesty,  Oklahoma, 
Total  solids— 76.8  parts  per  100,000. 

No.  1543— Well  on  N.  W.  1-4  sec.  15,  twp.  12,  r.  6  W.  12  ft.  to 
water,  20  ft.  of  water. 

Total  solids— 54.6  parts  per  100,000. 
Calcium  carbonate— 33,9  parts  per  100,000. 
Sodium  carbonate — ^2.2  parts  per  100,000. 
Sodium  chk>rid— 10.0  parts  per  100,000. 

No.  1584— Artesian  well,  Fairland,  I.  T.,  6  to  9  in.  in  diameter, 
1152  ft.  deep. 

Total  solids— 25.8  parts  per  100,000. 
Calcium  carbonate — 8.9  parts  per  100,000. 
Magnesium  carbonate — 3.0  parts  per  100,000. 
Magnesium  chlorid — 4.0  parts  per  100,000. 
Sodium  chl<Krid— 6.8  parts  per  100,000. 
Sodium  carbonate — ^2.7  parts  per  100,000. 
Undetermined — 0.4  parts  per  100,000. 
Orgauic  matter- 0.044  parts  per  100,000. 

No.  1766 — ^Wolf  creek  near  Onier,  Okla, 
Total  solids— 151.0  parts  per  100,000. 
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No.  1876— Well  on  S.  E.  1-4  sec.  12,  twp.  10,-  r.  1  w.  Contained 
30  ft.  of  water. 

Total  eolide— 38.0  parts  per  100,000. 

No.  1927— Well  on  S.  E.  1-4  sec.  6,  twp.  17,  r.  7  w.    Water 
comes  to  surface,  on  west  side  of  creek. 
Total  solids^72.0  parts  per  100,000. 

No.  1928 — Same  location  as  No.  1927  except  on  east  side  of 
creek. 

Total  solids— 91.4  parts  per  100,000. 

No.  1931— Well  69  ft.  deep  with  20  ft.  of  water,  3^  north,  1  1-4 
west  of  Ingalls. 

Total  solids— 206.4  parts  per  100,000. 

No.  1982 — New  well  at  Otoe  sub-agency. 
Total  solids— 51.6  parts  per  100,000. 

No.  1983— Old  well  at  Otoe  sub-agency. 

Total  solids— 47.6  parts  per  100,000. 

No.  1980— City  well  at  Guthrie,  Okla.  1  ft.  in  diameter  and 
200  ft.  deep.    (See  analyses  below.) 

No.  1981— City  well  at  Guthrie,  Okla.,  1  ft.  in  diameter,  600  ft 
deep  with  200  ft.  of  water.    (See  analyses  below.) 

No.  1980  1981. 

Total  solids,  2066.8  1777.6  parts  per  100,000- 

Sodium  carbonate,  6.4  6.4  parts  per  100,000. 

Calcium  sulfate,  481.6  331.7  parts  per  100,000. 

Calcium  carbonate,  10.0  parts  per  100,000. 

Magnesium  sulfate,  77.8  4.2  parts  per  100,000. 

Magnesium  chlorid,  61.2  75.9  parts  per  100,000. 

Sodium  chlorid,  1406.5  1323.2  parts  per  100,000. 

Undetermined,  33.3  ,     26.2  parts  per  100,000. 

No.  2073— Spring  on  lot  5  sec.  13  twp  10  n  r  5  w. 

No.  2074— Spring  1-4  mile  from  No.  2073. 

No.  2073  No.  2074. 

Total  solids  42.8  47.2  parts  per  100,000. 

Calcium  carbonate,  21.4  21.8  parts  per  100,000. 

Magnesium  carbonate,         7.3  10.9  parts  per  100,000. 

Magnesium  sulfate,  0.8  0.8  parts  per  100,000. 

Magnesium  chlorid,  2.4  2.4  parts  per  100,000. 

Sodium  carbonate,  3.0  3.0  parts  per  100,000. 

Undetermined,  7.9  8.3  parts  per  100,000. 
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No.  2080 — Artesian  well  at  Vinita^  I.  T.  "passing  through  5 
ft.  soil  and  clay,  107  ft.  slate,  400  ft.  flint,  23  of  "limestone"  (first 
flow  of  water}  90  ft.  "limestone"  (second  flow  of  water)  and  175  ft. 
"limestone,  very  hard."  Subsequent  correspondence  indicated  that 
the  la^&t  176  ft.  was  granite  instead  of  limestone.  Flow  of  well  es- 
timated at  100,000  gallons  in  24  hours. 

Total  solids— 105.0  parts  per  100,000. 

Calcium  carbonate — 5.7  parts  per  100,000. 

Calcium  sulfate — 1.4.  parts  per  100,000. 

Calcium  chlorid — 0.4  parts  per  100,000. 

Magnesium  chlorid — 4.5  parts  per  100,000. 

Sodium  chlorid— 59.8  parts  per  100,000. 

Potassium  chlorid — 1.9  parts  per  100,000. 

Sodium  carbonate — ^26.5  parts  per  100,000. 

Undetermined — 4.8  parts  per  100,000  . 

No.  2090— Well  on  S.  W.  1-4  sec.  12,  twp.  9  r.  19  w.,  7  ft.  to 
water.    Said  to  have  corrosive  action  on  boiler  tubes. 
Total  solids— 36.1  parts  per  100,000. 
Calcium  carbonate — 18.7  parts  per  100,000. 
Magnesium  carbonate — 4.0  parts  per  100,000. 
Magnesium  sulfate — 3.3  parts  per  100,000. 
Magnesium  chlorid — ^2.4  parts  per  100,000. 
Sodium  carbonate — 5.3  parts  per  100,000. 
Undetermined— 2.4  parts  per  100,000. 

No.  2108— Second  artesian  well  at  Vinita,  I.  T.,  "Formations 
passed  through  were  clay  and  slate,  112  ft;  flint,  400  ft.;  limestone, 
38.  ft;  gramite,  125  ft.  The  first  flow  of  water  was  found  at  a 
depth  of  550  ft.,  the  second  flow  at  a  depth  of  640  ft." 

Total  solids— 108.8  parte  per  100,000. 

Calcium  carbonate— 3.9  parts  per  100,000. 

Calcium  sulfate— 0.5  parts  per  100,000. 

Magnesium  sulfate — 0.5  parts  per  100,000. 

Magnesium  chlorid^ — 4.0  parts  per  100,000. 

Sodium  chlorid— 64.4  parts  per  100,000. 

Sodium  carbonate— 29.2  parts  per  100,000. 

Undetermined— 6.3  parts  per  100,000. 


Digitized  by  VjOOQIC 


76  Wines. 


WINES  AND  WINE  MAKING. 


A.  Q,  Ford, 


Science  has  given  to  the  wine  making  industry  the  possibility 
of  many  definite  results.  To  follow  out  the  operation  scientifical- 
ly and  according  to  the  most  recent  methods  would  call  for  the 
expenditure  of  some  money  and  considerable  time.  It  would  be 
w^asting  both  time  and  money  to  attempt  to  follow  out  one  of 
these  systematized  methods  unless  the  wine  maker  was  properly 
located  and  then  desired  to  follow  the  industry  on  an  extensive 
commercial  scale.  All  the  Oklahoma  farmer  desires  are  such  sug- 
gestions in  addition  to  the  practical  knowledge  already  possessed, 
as  will  enable  him  to  prepare  his  fixtures  and  follow  out  a  method, 
using  only  what  material  he  may  have  at  his  disposal. 

However  careful  the  practical  farmer  or  the  experienced  wine 
maker  may  be,  they  will  both  have  in  their  cellars  spoiled  wines  to 
be  disposed  of.  By  a  study  of  the  most  recent  methods  and  a  care- 
ful observance  of  the  facts  brought  to  light  by  acience,  a  eufficient 
amount  may  be  gleaned  from  them  to  be  of  considerable  value  to 
the  farmer. 

FERMENTATION,    THE    YEAST. 

The  air,  at  the  iHx>per  temperature  and  humidity,  is  filled  with 
myriads  of  Utile  plants  called  yeasts.  It  would  require  five  hundred 
billions  of  these  little  vegetable  cells  to  occupy  the  space 
of  one  cubic  inch.  Theee  little  plants  that  may  be  called  fungi, 
pass  into  an  active  state  and  multiply  when  in  contact  with  a  sac- 
charine solution.  The  bread  yeast,  which  is  similar  to  the  wine 
yeast,  requires,  however,  a  starchy  substance  for  its  development. 
The  beer  yeast  develops  in  the  same  way  as  the  wine  yeast  but 
does  not  produce  as  much  alcohol.  There  are  also  numerous  kinds 
of  wine  yeasts,  all  producing  varying  quantities  of  alcohol  from 
the  same  kind  of  grape  juice,  and  some  producing  or  causing  to  be 
produced  very  different  flavors  or  aromas. 

The  yeasts  that  float  about  in  the  air  seem  to  exist  in  a  kind 
of  dormant  condition,  and  do  not  immediately  attack  the  sugar 
solution  on  coming  in  contact  with  it.  If  then  an  active  yeast 
be  used  to  start  the  ferment,  it  will  possess  very  many  advantages 
over  the  one  that  lives  in  the  air. 
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Besides  the  three  yeasrte  mentioned  above,  there  are  many 
other  kinds  that  live  in  the  air;  and  unfortunately  many  of  them 
vastly  outnumber  the  true  wine  yeast.  Many  of  them  develop 
and  grow  in  the  grape  juice  right  along  with  the  wine  yeast,  set- 
ting up  conditions  that  later  spoil  the  wine.  Their  growth  may 
be  very  much  retarded  or  practically  prevented  by  keeping  the  tem- 
perature of  the  solution  at  a  point  which  is  most  beneficial  to  the 
wine  yeast  and  yet  detrimental  to  its  enemies. 

The  juice  which  is  expressed  from  the  grape  contains,  on  an 
average,  about  twenty  per  cent  of  grape  sugar.  This  grape  sugar 
oonstitutes  the  saccharine  matter  upon  which  the  wine  yeasts  be- 
come active  and  greatly  increase  in  number.  In  the  process  of  this 
germination,  the  grape  sugar  in  the  grape  juice  is  converted  into 
alcohol.  Authorities  differ  as  to  how  this  conversion  is  brought 
about,  some  eaying  that  the  yeast  in  its  process  of  growth  breaks 
up  the  sugar  compound  into  several  parts,  one  part  forming  into 
alcohol,  another  being  wasted,  while  another  goes  as  a  food  con- 
stituent to  the  fungus.  Other  a.uthorities  believe  that  the  yeast 
does  not  perform  such  a  function,  but  that  it  m  brought  about 
through  chemical  changes,  initiated  by  some  substances  prodticed 
by  the  growth  of  the  fungus. 

PBRIODS    OF    FERMENTATION. 

The  fermentation  that  taJkes  place  in  wine  production  is  gener- 
ally divided  into  three  periods,  the  IkrBt  occupying  from  three  to 
eight  days;  the  second  lasting  to  the  following  spring,  and  the  third 
frwn  the  cloee  of  the  Bec<md  on  for  any  number  of  years  until  the 
wiBe  is  said  to  be  "bottle  ripe.'' 

The  first  period  is  characterised  by  a  rise  in  temperature,  froth- 
ing, and,  at  the  close,  a  pa<rtiai  settling  and  clearing  up  of  the  wine. 
In  this  period,  the  sugar  is  changed  into  alcohol. 

Vhe  second  period  may  be  characterized  by  a  further  clearing 
up  Gi  the  wine,  the  development  of  some  aroma,  and  the  assump- 
tion of  a  distinctly  wine  taste  and  odor.  Borne  indications  as  to 
the  suecess  of  the  operation  can  generally  be  detected  in  this 
period. 

In  the  third  period,  the  characters  that  were  taken  on  by  the 
wine  in  the  preceding  periods  are  matured. 

PRODUCTS   OF  FBRMBNTATIOW. 

If  all  of  the  sugar  in  the  grapes  were  converted  into  alc<Aol, 
the  weight  of  the  alcohol  in  the  wine  would  be  about  one-half  the 


Digitized  by  VjOOQIC 


78  Wines. 

weight  of  the  original  sugar.  Besides  this  alcohol,  there  is  pro- 
duced a  gas — oxide  of  carbon,  acetic  acid,  glycerine,  aldehydes, 
and  numerous  ethere  that  give  the  wine  its  aroma. 

Other  products  that  arise  during  fermentation  and  the  devel- 
opment of  the  wine  aire  "lees"  and  argol.  The  former  collects  on 
the  bottom  of  the  vessel,  and  consists  of  about  forty  per  cent,  orga- 
nic matter,  coming  from  the  dead  yeast  cells.  The  balance  consists 
of  mineral  salts.  The  argol  collects  on  the  sides  of  the  vessel  and 
is  pink  in  color.  This  is  crude  cream  of  tartar,  and  from  fifty 
to  sixty  per  cent,  of  tartaric  acid  may  be  extracted  from  the  de- 
posit. As  the  grape  juice  or  "must"  ferments,  the  per  cent,  of 
alcohol  inereSiseB;  and  the  argol  being  not  so  soluble  in  this  solu- 
tion, as  in  the  must,  begins  to  separate,  and  collects  on  the  sides 
of  the  vessel. 

The  increasing  per  cent,  of  alcohol  soon  renders  the  solution 
unfit  for  the  life  of  the  yea«t,  and  when  the  alcohol  has  increased 
to  fifteen  per  cent.,  the  yeast  cells  are  all  dead  and  fermentation 
stops.  The  fermentation  may  stop  long  before  the  per  cent,  of  al- 
cohol reaches  this  figure,  depending  on  the  kind  of  yeast  that  has 
done  the  fermenting,  its  vigor,  and  the  temperature  of  the  ferment- 
ing solution. 

THE  PROCESS  OP  WINK  MAKING,  PREPARATION  AND  CONDITIONS. 

Deep  vessels  are  preferred  to  shallow  ones,  for  the  reason  that 
the  rapidity  of  fermentation  can  be  controlled  more  easily.  All 
vessels  should  be  thoroughly  cleaned,  dried,  and  cooled  before  re- 
ceiving the  must.  If  a  cellar  be  used  for  fermenting,  it  should  be 
dry  and  perfectly  free  from  any  kind  of  mould  or  suspicious  odors. 

The  grapes  should  be  allowed  to  fully  mature  before  picking. 
Oreen  grapes  contain  very  much  acid,  and  very  much  acid  is  detri- 
mental to  the  health  of  the  yeast — ^they  require  a  neutral  solution  to 
accomplish  their  best  results.  The  picking  should  be  done  in  very 
early  morning  in  order  to  have  the  grapes  as  cool  as  possible  when 
the  crushing  and  fermenting  begins.  Only  ripe  and  healthy  grapes 
should  be  used,  especially  avoiding  any  soured  fruit  as  this  would 
introduce  the  acetic  ferment,  which  in  all  probability  would  prove 
fatal  to  the  wine. 

If  possible,  a  small  vat  of  must  should  be  started  to  fermenting 
a  day  of  two  before  the  large  pickings  are  brought  on,  and  when 
this  small  vat  is  at  its  highest  point  of  fermenting,  some  of  the 
yeast  foam  from  it  should  be  taken  to  start  the  new  vats.    This 
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gives  a  fairly  puire  wine  yeast,  and  one  that  is  in  its  active  state, 
and  one  that  will  begin  work  on  the  new  vats  immediately. 

TBMPBRATURB. 

Authorities  say  that  ninety  per  cent,  o^  the  failures  to  produce 
good  wine  are  due  to  an  improper  temperature  during  the  first 
period  of  fermentation.  The  most  favorable  temperature  lies  be- 
tween 75  and  80  degrees  Fahrenheit;  and  never  should  the  tem- 
perature vary  more  than  ten  degrees  above  or  below  this.  It 
would  be  much  better  if  the  variation  were  but  five  degrees  above 
or  below. 

The  heat  generated  by  the  a<;tion  of  the  ferment  will  raise  the 
temperature  of  the  solution  thirty  degrees,  if  no  cooling  device  is 
employed.  Starting  with  a  temperature  of  75  degrees,  would  en- 
sure a  temperature  of  105  degrees,  sometime  during  the  process, 
if  the  vats  were  placed  in  a  hot  room  to  remain  throughout  the 
fermentation  period.  When  the  temperature  passed  to  95  degrees 
or  100  degrees,  the  action  of  the  wine  yeast  would  diminish,  while 
that  of  its  enemies  would  increase.  Here,  perhaps  the  true  wine 
yeast  would  die  or  else  refuse  to  go  on  with  the  process  of  chang- 
ing erugar  into  alcohol,  while,  at  the  same  time,  some  other  yeast 
would  be  excreting  a  product  that  was  destined  to  destroy  the 
wine.  If  the  temperature  should  fall  below  65  degrees,  the  wine 
yeast  would  again  become  dormant  and  refuse  to  do  its  task, 
while  at  the  same  time,  another  yeast  would  take  up  the  work, 
but  would  {Produce  a  far  lees  amount  of  alcohol  from  the  same 
quantity  of  sugar.  Of  the  two  evils — high  or  low  temperatures — 
the  high  seems  to  be  the  most  formidable,  yet  it  is  the  most  diffi- 
cult to  prevent. 

If  a  cellar  is  convenient,  it  should  be  used,  as  the  temperature 
in  summer  is  not  so  high  as  the  interior  of  a  house.  If  there  be 
no  cellar  or  if  the  temperature  goes  too  high  with  the  use  of  it,  the 
proper  temperature  may  be  maintained  by  setting  the  fermenting 
vessel  into  a  large  vessel  of  cool  water.  The  practice  of  keeping 
wet  woolen  blankets  around  the  vessel  and  placing  it  where  the 
wind  may  have  free  access  to  it  is  often  followed.  Numerous 
other  schemes  as  well  as  machines  have  been  invented  to  cool  fer- 
menting wines,  but  as  they  ail  entail  some  cost  and  labor,  they 
will  not  be  discussed  here.  If  eome  device  is  not  employed  to  re- 
duce the  temperature,  when  fermentation  is  carried  on  in  hot 
weather,  the  resulting  wine  will  generally  spoil  sooner  or  later  or 
else  will  be  of  a  poor  quality. 
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TREATMENT   OF   WINES. 

Both  water  and  sugar  are  very  often  added  to  the  mu^ts  before 
fermentation  begins.  Water  ebould  never  be  added  if  the  best 
wine  attainable  Im  desired.  If  a  sweet  wine  is  desired,  a  little  su- 
gar may  be  added.  If  the  grapes  are  sweet,  use  very  little,  if  they 
be  sour,  more  may  be  used.  It  would  seem  best,  however,  to  use 
only  «weet  grapes  for  sweet  wines,  a^d  then  add  to  the  juice  a 
small  quantity  of  sugar. 

If  the  average  grape  contains  about  20  per  cent  of  grape  sa- 
gar,  and  if  all  thie  is  converted  into  alcohol,  the  wine  would  con- 
tain about  10  per  cent  of  alcohol..  This  ie  about  the  average  per 
cent  for  a  wine.  When  much  sugar  is  added,  the  percent  of  alco- 
hol averages  about  12  per  cent,  or  perhaps  a  little  les»;  and  this 
m  about  as  much  alcohol  as  the  wine  yeast  in  Oklahoma  will  fer- 
ment. 

Cane  sugar,  when  fermented,  will  give  54  per  cent  of  alcohoL 
Now,  in  order  to  raise  the  per  cent  of  alcohol  in  a  wine  f rtnn  10 
to  12  per  cent — its  maximum,  there  woold  have  to  be  added  one- 
third  of  a  pound  of  cane  sugar  to  the  gallon.  Bhould  sweetness 
now  be  desired,  add  sugar  to  suit  the  taste,  remembering  that  the 
wine  is  already  sweetened  by  about  one  or  two  per  cent,  of  gly- 
cerine. 

The  above  calculations  are  only  approximately  correct  and  are 
founded  on  the  assumption  that  all  the  sugar  would  be  fermented. 
It  will  serve,  however,  as  a  guide  when  sugar  additions  are  prac- 
ticed. 

Alcohol  is  very  often  added  to  wines,  and  the  process  ift  called 
fortifying.  Besides  increasing  the  intoxicating  power,  it  renders 
the  wine  a  much  better  keeper.  Examples  of  such  wines  are  Port, 
Sherry  and  l^federia,  containing,  at  times,  as  much  as  20  per  cent 
alcohoL  This  addition  should  be  made  just  at  the  close  of  the. first 
period  of  fermenting;  adding  it  sooner  would  kill  the  yeasit,  or  add- 
ing it  later  might  give  the  wine  an  alcoholic  taste  and  odor. 

Tannic  acid  is  sometimes  added.  This  gives  the  wine  better 
keeping  qualities,  and,  in  fact,  wiU  cure  €K>me  of  the  diseacKS  of 
wine.  It  accomplishes  its  work  by  precipitating  out  of  the  wine 
some  nitrogenous  naatter  that  f umie^es  food  for  the  disease  garms. 
This  effect  can,  in  a  measure,  be  produced  in  red  wines  by  allow- 
ing the  fermentation  to  take  place  in  the  presence  of  the  hulls. 
The  hulls  contain  considerable  tannin  and  the  water  and  alcohol 
will  extract  it.    Care  should  be  talcen  to  always  keep  the  hnlls 
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below  the  surface  of  the  fermenting  liquid,  as  they  will  quickly 
sour  in  the  air  and  thereby  produce  the  acetic  ferment. 

"Pasteurizing"  is  a  process  of  treating  wines  by  which  their 
keeping  qualities  are  almost  assured.  It  consists  in  heating  the 
wine  to  140  degrees  Fahrenheit  and  then  stoppering  the  cask  so 
that  no  air  can  get  in.  This  temperature  kills  all  the  germs  us- 
ually contained  in  a  wine,  and  by  letting  no  new  germs  in,  the  wine 
is  safe.    This  process  is  said  not  to  injure  the  wine. 

CARE  OP  WINE. 

When  the  first  fermenting  period  is  over,  the  wine  should  be 
carefully  racked  off  into  bottles,  jugs,  kegs  or  barrels,  and  for  a 
time,  loosely  stoppered.  Care  should  be  taken  to  leave  all  sedi- 
ment of  dead  yeast  and  other  matter  behind.  The  wine  should  now 
be  stored  away  in  a  cool,  dry  place, — preferably  a  cellar.  If,  upon 
shaking  up  the  vessels  later,  there  should  be  much  cloudiness,  they 
should  be  racked  again.  Repeat  this  operation  as  often  as  is 
found  necessary.  The  wine  should,  by  all  means,  be  racked  off  into 
new  ca-sks  by  the  following  spring.  The  casks  should  be  watched 
after  at  all  times  in  order  that  no  stoppers  are  pushed  out  and  the 
cask  remain  open.  If  any  wine  should  spoil,  it  should  be  removed 
from  the  good  wines,  thus  preventing  the  cellar  from  becoming  in- 
oculated with  disease  germs. 

ANALYSES  OF  WINES. 

The  following  analyses  made  by  the  writer  while  a  senior 
student  of  the  College  in  1898,  will  give  some  idea  of  the  compo- 
sition of  Oklahoma  wines. 


No. 

Name  op  Sample. 

SPECIFIC 
GRAVITY. 

alcoh'lby 

VOLUME. 

alcoh'lby 

WEIGHT. 

SOLIDS. 

1 
2 
3 
4 
5 
6 
7 
8 

Concord 

Herman  Jaeger. 

Devercux^ ^ 

Mixture  of  grapes 

Mixture  of  grapes 

Concord 

Norton's  Virginia 

Herbemont 

.9928 

1.0297 

1.0263 

.9890 

.9855 

.9939 

.9975 

.9949 

.9925 

1.0204 

1.0332 

8.52 
10.20 
12.10 
14.60 
13.57 

8.95 
11.60 

8.87 
10.35 
13.90 
13.65 

6.85 

8.20 

9.75 

1180 

10.97 

7.19 

9.28 

7.01 

8.33 

11.23 

11.02 

1.2S 

11.57 
11.79 
2.35 
6.22 
1.73 
3.27 
1.71 

9 
10 
11 

Catawba 

Concord 

Concord 

1.78 
10.09 
14.43 
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The  first  five  came  from  the  Experiment  Station  wine  cellar. 
The  next  three  came  from  a  local  wine-maker,  one  mile  west  of 
Stillwater.  The  next  one — number  nine — came  from  Oklahoma 
City;  and  the  last  two  came  from  ten  miles  south  of  Stillwater. 

It  will  be  seen  that  these  wines  are  quite  variable  in  per- 
centage of  alcohol ;  and  the  solids  are  extremely  variable — ranging 
from  a  per  cent  that  is  entirely  too  low  to  that  which  is  absurdly 
high.  The  last  two  wines  had  considerable  sugar  added  to  them. 
It  will  be  noticed  in  both  that  their  specific  gravities  are  high 
as  well  as  their  alcoholic  and  solid  contents. 

The  grapes  from  which  these  two  wines  were  made  came  from 
different  localities,  but  were  fermented  in  the  same  seaaon,  by  the 
same  person,  and  by  the  same  process.  These  wines  were  fer- 
mented without  exposure  to  the  air. 

The  following  analyses  were  made  by  the  writer  in  January 
1899  and  in  January  1900.  They  are  wines  taken  from  the  same 
corresponding  casks,  one  year  having  intervened  between  the  samp- 
ling.   The  wines  were  all  d«u'k  red  in  color. 


Sta- 
tion 
num- 
ber. 

1899. 

Name  of  Sample. 

No. 

1 
2 
3 
4 
5 
7 

Specific 
gravity. 

Alcohol 

by 
volume. 

Alcohol 

by 
weight. 

Total 
acids 
as 
tar- 
taric. 

Solids. 

1409 
1410 
1411 
1412 
1413 
1415 

Norton's  Seedling.... 
Norton's  wSeedling.... 
Norton's  Seedling.... 
Norton's  Seedling.... 
Norton's  Seedling.... 
Norton's  Seedling.... 

1.0018 
.9959 

1.0078 

1.0513 
.9945 

1.0707 

10.33 
15.43 
17.30 
14.65 
1630 
13.80 

8.25 
12.53 
13.92 
11.26 
13.27 
10.41 

.58 
.72 
.71 
.67 
.64 
.54 

3.29 
3.92 
7.35 

17.90 
3.98 

22.70 

Same  wines  as  analyzed  one  year  later: 


Sta- 
tion 
num- 
ber. 

1900. 
Name  of  Sample. 

No. 

Specific 
gravity. 

Alcohol 

by 
volume. 

Alcohol 

by 
weight. 

Total 
acids 
as 
tar- 
taric. 

Solids. 

2050 
2051 
2052 
2053 
2054 
2055 
2056 

Norton's  Seedling.... 
Norton's  Seedling.... 
Norton's  Seedling.... 
Norton's  Seedling.... 
Norton's  Seedling... 
Norton's  Seedling.... 
Norton's  Seedling... 

1 
2 
3 

4 
5 
6 
7 

.9998 
.9961 
1.0075 
1.0510 
.9948 
1.01^48 
1.0710 

9.90 
14.00 
16.00 
13.70 
16.10 
16  40 
14.20 

7.44 
11.26 
12.74 
10.44 
12.98 
12.84 
10  62 

.89 
.92 
.89 
.86 
.81 
.78 
.63 

3.27 

3.95 

7,41 

18.02 

4.05 

11.76 

23.29 
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The  analyses  of  1899  show  the  wines  to  contain  conedderable 
alcohol,  and  as  a  whole  are  fairly  uniform  in  amonnt.  The  acids 
are  a  little  low,  while  the  solida  are  all  too  high. 

The  analyses  of  1900  show  a  slight  decrease  in  percent  of  al- 
cohol, except  number  seven,  which  has  slightly  increased.  All  the 
acids  have  increased,  bringing  the  amount  up  to  full  strength.  All 
solids  have  increased  excepting  number  one  which  stands  at  about 
the  same  per  cent  during  the  entire  year. 

The  oause  for  the  decrease  in  alcohol  is  probably  due  to  part  of 
it  passing  into  ethers  and  fiome  going  into  acetic  acid,  which  has 
raised  the  acid  percent.  This  increase  in  solids  is*  i>erhaps  due  to 
cane  sugar  passing  into  glucose,  the  resulting  product  being 
heavier  than  the  cane  sugar  alone;  also  to  the  development  of 
€auall  amounts  of  glycerine  during  this  and  other  changes. 

Sample  one  had  no  sugar  added  to  it  at  any  time,  and  as  a 
result  it  is  lowest  in  alcohol  and  solids.  Numbers  two,  three,  and 
four  had  one,  two,  and  three  pounds  per  gallon  respectively  add- 
ed to  the  mashed  grapes.  Numbers  five,  six,  and  seven  had  one, 
two,  and  three  pounds  respectively  added  to  the  must.  Theoret- 
ically, there  should  be  no  difference — getting  the  sugar  in  before 
fermentation  is  quite  sufficient. 

All  of  these  wines  were  racked  on  September  30th,  October 
10th,  and  November  30th,  1898,  but  since  then  no  further  treatment 
has  been  given  them. 

SUMMARY. 

Every  thing  about  the  winery  should  be  kept  perfectly  clean. 

Only  sound,  ripe  grapes  should  be  used. 

The  temperature  during  fermentation  should  be  kept  between 
75  degrees  and  85  degrees  Fahrenheit. 

The  wines  should  be  racked  until  no  further  sediment  is  de- 
posited. 
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CORN,  KAFIR  CORN  AND  ALFALFA  AS  BEEF  PRODUCERS. 


F.  C.  Burtis. 


The  station  hafi  under  way  a  series  of  steer  feeding  experiments 
to  compare  the  feeding  value  of  corn  and  Kafir  com  fed  with  al- 
falfa hay  and  Kafir  corn  sftover.  These  will  extend  over  three 
to  five  years.  The  first  yearns  test  was  closed  April  3rd.  after  being 
under  way  one  hundred'  and  forty-seven  days,  and  the  steers  were 
eold  on  the  Kanisas  City  ijiarket  April  13.  The  following  is  a 
summary  of  the  results  and  ia  given  as  a  progress  report,  and  final 
conclusions  should  not  be  drawn  from  it,  but  compared  with  future 
results. 

The  past  winter's  experiments  included  twenty  head  of  steers, 
native  to  the  region  of  Stillwater,  Oklahoma.  They  were  mostly 
grade  s'horth'vms  of  only  fair  quality  and  came  from  the  grass 
in  ordinary  condition.  They  were  about  thirty  months  old  when 
put  into  the  experiment,  the  last  of  October,  and  averaged  976  lbs. 
in  weight. 

The  twenty  head  were  divided  into  four  lots  of  five  steers  each, 
and  fed  in  open  yards  with  sheds  for  shelter.  The  lots  were  num- 
bered I,  II,  III,  IV  and  fed  as  follows  for  one  hundred  and  twelve 
days: 

Lot  I — Kafir  meal  and  alfalfa  hay. 

Lot  II — Corn  meal  and  alfalfa  hay. 

Lot  III — Kafir  meal  and  Kafir  stover. 
.   Lot  IV — Corn  meal  and  Kafir  stover. 

The  grain  was  weighed  in  twice  a  day  and  the  roughage  once, 
and  any  waste  weighed  back  once  a  day,  and  the  steers  weighed 
once  a  week.  The  original  plan  was  to  finish  the  lots  on  the  above 
reapective  feeds,  but  the  supply  of  alfalfa  ran  out  and  it  was  not 
poesible  to  procure  more  within  one  hundred  miles  of  the  station 
at  that  time;  so  the  feeds  were  changed  February  27th  and  the 
fattening  finished  on  other  feeds. 

rNora.— Explanation  of  tdrms:  Ka/lr,  the  crop  In  ffeneral;  Kafir  com^  thrashed 
RTBin;  Kafir  headt,  portion  bearing  ffraln;  Kafir  fodder,  whole  pl^nt  above  Rround; 
Ka^  it09er,  Kafir  fodder  minus  the  heads  or  rrain;    Kafir  mwl,  ground  Kafir  corn.] 
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The  following  table  gives  the  reBult  for  the  first  period  of  112 
days: 


Data  for  112  Days. 


38-3 


I  So 
3«M 


•d 


28w 


Gain  per  lot 

Daily  gain  per  steer. 

Grain  eaten  per  pound  of  ffain 

Gain  produced  per  bu.  of  grain 

Roughage  eaten  per  lot 

Ronghage  fed  with  each  bu.  of  grain— lbs 

Cost  per  pound  of  gain—cts 

Grain  eaten  per  lot— lbs 


1308 
2.34 
7.35 
7.62 
6414 
56 
5.24 
9617 


1426 

2.54 

7. 

8. 

7210 

54H 
4.92 
9991 


1254 
2.33 

ia58 

5.29 

5321 

43 

5.56 

13270 


1124 

2.01 

9.3 

6.02 

5786 

S3H 
5.18 
10456 


KAFIR  CORN  AND  ALFALFA  TB,  KAFIR  CORN  AND  K  AFIR    STOVBR. 

The  Kafir  com  alfalfa  fed  eteers  made  4.3  per  cent  more  gain 
than  Kafir  Htover  fed  Bteers,  and  ate  27.5  per  cent  le«s  grain.  The 
former's  gain  coet  5.8  per  cent  or  .32  of  a  cent  less  per  pound,  and  re- 
quired 3.23  pounds  leew  of  grain  for  the  prodnction  of  each  j)ound  of 
gain.  In  other  words,  with  the  alfalfa  each  bushel  of  Kafir  com 
(56  lbs.)  produced  7.62  pounds  of  beef,  while  without  the  alfalfa, 
a  bushel  produced  only  5.29  pounds,  a  dSfference  of  2.33  pounds 
of  beef  in  favor  of  the  combination  with  alfalfa  where  56  pounds 
of  alfalfa  was  fed  with  a  bushel  of  Kafir  com. 

CORN   A^*J   ALFALFA    T8.    CORN   AND    KAFiR   STOVBR. 

The  corn  and  alfalfa  fed  steers  made  26.8  per  cent  greater  gain 
than  the  com  and  Kafir  stover  fed  steers,  and  ate  4.44  per  cent 
less  grain,  and  the  former's  gain  cost  5  per  cent  or  .26  of  a  cent 
less  per  pound  than  the  latter  and  required  2.3  pounds  less  grain 
to  produce  a  pound  of  gain.  Fed  with  alfalfa  a  bushel  of  corn 
produced  eight  pounds  of  beef,  while  without  the  alfalfa  a  bushel 
of  corn  produced  only  6.02  pounds,  a  difference  of  1.78  pounds  of 
beef  in  favor  of  the  combination  with  alfalfa  where  54J  pounds  of 
alfalfa  were  fed  with  each  bushel  of  corn. 

CORN   vs.   KAFIR  CORN. 

Comparing  the  com  and  Kafir  com  as  beef  producers;  first  in 
tbe  case  of  Lots  I  and  II  where  alfalfa  wals  fed  with  each;  the 


Digitized  by  VjOOQIC 


86  Beef  Producers. 

Kafir  com  fed  steero  made  8.2  per  cent  lese  giiin  but  ate  3.7  per  cent 
]e»B  grain  than  the  com  fed  flteers,  but  the  former  required  five 
per  cent  or  .35  of  a  pound  more  grain  to  produce  a  pound  of  gain. 

Again  with  Lots  III  and  IV  where  the  alfalfa  was  not  fed  with 
the  grain,  the  Kafir  fed  steers  made  11.57  per  cent  more  gain  but  ate 
26.9  per  cent  more  grain  than  the  com  fed  steers,  and  the  Kafir 
i^eers  required  10;58  pounds,  and  the  com  steers  9.3  pounds  of 
grain  for  each  pound  of  gain,  13.76  per  cent  more  of  the  Kafir  com 
than  the  corn. 

Taking  an  average  of  the  two  comparisons  it  required  10  per 
cenit  more  Kafir  com  than  corn  to  produce  a  pound  of  gain.  In  case 
of  the  Kafir  corn,  alfalfa  saved  30.53  per  cent  of  the  grain,  and 
in  csuae  of  the  com  24.73  per  cent  an  average  saving  of  27.8  per  cent 
in  the  grain,  and  a  saving  of  5.4  per  cent  in  the  cost  of  the  gain. 
This  was  when  com  and  Kafir  meal  were  figured  at  f8.21  per  ton, 
alfalfa  hay  at  f6.00  per  ton,  Kafir  stover  at  f3.00  per  ton.  The 
showing  in  the  saving  of  the  cost  of  gain  would  be  larger  aa  the 
price  of  corn  advanced.  In  this  instance  it  was  twenty  cents  a  bu- 
shel and  cost  of  shelling  and  grinding.  The  alfalfa  was  of  very 
poor  quality  €Pid  much  better  results  would  have  been  obtained 
from  a  good  article.  Besides  it  would  be  as  good  ba  a  gold  mine,  to 
many  a  farm  in  Oklahoma,  to  figure  alfalfa  at  |3.00  per  ton  on  the 
farm.  At  that  figure  there  would  be  quite  an  increased  showing  in 
favor  of  the  alfalfa  fed  steer  in  the  foregoing  results. 

To  make  the  foregoing  comparisons  complete,  the  market  values 
of  the  respective  Lots  at  the  end  of  the  period  would  be  necessary 
but  as  the  ateers  were  not  in  marketable  condition  as  yet,  this 
could  not  be  done.  The  next  best  thing  was  done,  an  estimate 
was  made.    The  Lots  averaged  in  weight  as  follows: 

Lot  1—1238. 

Lot  11—1252. 

Lot  III— 1224. 

Lot  IV— 1210. 

They  had  made  a  gain  per  steer  of  262,  285,  251,  225  lbs.  respect- 
ively. This  would  lack  considerable  of  putting  any  of  the  Lots  in 
marketable  condition.  Lot  2  was  considered  worth  10  to  15  cent» 
more  per  cwt.  than  liOt  4,  and  about  5  cents  per  cwt.  more  than 
Lots  1  and  3  which  were  considered  about  equal.  If  this  were 
tme  it  would  make  a  still  better  showing  for  the  alfalfa  com  fed 
steers  over  the  corn  Kafir  stover  fed  steers  than  is  shown  in  the 
previons  data.    It  would  not  change  the  relation  much  of  Lots  1  and 
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3,  or  the  relation  of  the  corn  to  the  Kafir  corn.  All  the  gains  were 
too  low  for  that  time  in  a  feeding  period  and  better  ones  should 
be  expected  but  this  does  not  affect  the  comparisons. 

For  the  second  period  of  35  days  the  feeds  were  changed  to  the 
following: 

Lot  I — Kafir  meal,  cotton  seed  and  cotton  seed  meal. 

Lot  II — Oxrn  meal,  cotton  seed  and  cotton  seed  meal. 

Lot  III — Same  as  Lot  I. 

Lot  IV— Same  as  Lot  II. 

The  proportion  of  the  grains  mixed*  was  varied  from  time  to 
time,  but  the  proportion  for  the  greater  part  of  the  time  was 
Kafir  or  corn  meal  18  parts,  cotton  seed  4  parts  and  cotton  seed 
meal  2  parts.  All  the  Lots  received  the  same  kind  of  roughage,  mil- 
let hay  and  Kafir  stover  for  three  weeks,  and  millet  and  prairie  hay 
for  two  weeks. 

The  following  table  gives  the  results  for  the  ®econd  period  of 
35  days: 


For  35  Days. 


a 


(-•  t  *-• 


•o  s 
3uta 


«  a 

is 


Gain  per  lot 

Daily  gain  per  steer 

Grain  eatea  per  lb.  of  gain 

Grain  eaten  per  lot 

Ronghage  fed  per  lot 

Cost  per  lb.  of  s:ain— cts. ... 


456 
2.6 
8.02 
3657 
2665 
5.9 


561 
3.2 
6.54 
3667 
2665 
4.8 


423 
2.45 
8.73 
3692 
2675 
6.34 


523 
2.99 
7.01 
3667 
2675 
5.08 


In  this  second  period  we  have  another  comparison  between 
com  and  Kafir  corn,  but  fed  in  connection  with  other  grains.  The 
results  of  the  lots  fed  the  same  kinds  of  feed  are  quite  close,  so 
only  the  average  will  be  compared. 

The  steers  receiving  Kafir  com>  meal  with  cotton  seed  and  cot- 
ton seed  meal  gained  18.9  per  cent  less  than  the  steers  fed  on  corn 
meal  and  cotton  seed  and  cotton  seed  meal.  The  amounts  of  grain 
eaten  were  practically  the  same  for  all  the  Lots,  but  it  required  23.63 
per  cent  more  Kafir  com  to  produce  a  pound  of  gain  than  it  did  of 
the  com.  Of  the  former,  it  required  8.37  lbs.  of  the  latter  6.77  lbs. 
a  difference  of  1.6  lbs.  in  favor  of  the  corn. 
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The  gains  for  all  the  lots  were  fair  for  this  stage  in  a  feeding 
period,  and  were  even  better  than  the  gains  during  the  first  period. 
The  co6t  P^r  pound  of  gain  was  less  in  the  ease  of  Lots  2  and  4,  and 
more  in  the  case  of  Lots  1  and  3,  than  in  the  first  period.  For  this 
period,  com  and  Kafir  corn  meal  were  figured  at  flO.OO  per  ton 
cotton  seed  f  10.00,  cotton  seed  meal  f  22.00,  prairie  hay  |9.00,  mil- 
lit  hay  $6.00. 

At  the  end  of  the  second  period,  the  steers  were  not  fully 
fin*ished,  but  as  far  as  it  was  thought  advisable  with  the  advanced 
prices  of  grain  and  roughage,  besides  the  steers  were  not  of  a 
type  that  would  pay  for  a  high  finish.  The  steers  were  sold  on  the 
Kansas  City  market  as  they  were  fed.  After  a  ver}-  close  examina- 
tion, a  price  of  $5.00  per  cwt.  was  put  on  Lot  2;  |4.95  on  Lot  1; 
14.90  on  Lot  3;  and  |4.85  on  Lot  4.  This  represented  very  well  their 
relative  finish  but  the  line  was  drawn  very  closely.  The  Kansas 
City  weights  were  as  follows: 

Lot  1—6410. 

Lot  11—6580. 

Lot  III— 6340. 

Lot  IV— 6370. 

Compared  with  a  weight  made  at  the  station  before  the  steers 
were  filled  for  sihipping,  it  shows  a  shrinkage  of  4.16,  4.3,  4.14,  and 
3.56  per  cent  respectively  per  lot;  an  average  of  4.08  i)er  cent  for 
the  20  head,  or  a  shrinkage  in  pounds  per  steer  of  55.6,  59.2.  54.8, 
and  47  respectively  or  an  average  of  54.15  lbs.  The  steers  were  on 
the  railroad  45  hours. 

Prom  the  yard  weights,  Lot  1  dressed  out  61.21  per  cent;  Lot 
2,  61.71  pjer  cent;  Lot  3,  59.21  per  cent;  Lot  4,  60.69  per  cent. 

As  to  the  profits  made  on  the  different  lots,  considering  only 
the  cost  of  the  feed,  the  following  table  gives  the  results: 


Lot  I. 

Lot  II. 

Lot  III. 

Lot  IV. 

Cost  of  steers ^ 

Cost  of  feed 

$  183  07 

95  40 

$  181  20 
97  12 

$  182  40 
96  63 

$ 

184  80 
84  89 

Total  cost 

Net  sale 

$  278  47 
$  322  80 

$  278  32 
$  324  57 

$  279  03 
$  306  17 

$ 
$ 

269  69 
304  45 

Net  returns 

$   44  33 

$   46  25 

$   27  14 

$ 

34  76 

This  makes  a  total  return  of  f  152.48  over  the  cost  of  the  steers 
and  cost  of  feed.    Four  pigs  ran  after  each  bunch  of  steers  but  the 
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reettlta  will  not  be  given  here,  further  than  that  the  pige  need  were 
quite  young  and  were  compelled  to  obtain  their  whole  living  from 
the  droppings  of  the  steers,  and  did  very  poorly. 

There  i«  a  great  argument  in  the  foregoing  results  to  induce 
the  Oklahoma  farmers  to  make  greater  efforts  to  grow  alfalfa,  as 
there  is  no  doubt  but  that  they  must  have  it  to  make  the  most 
economical  use  of  their  f  eed&  Again  at  the  average  prices  of  cotton 
seed  and  cotton  seed  meal  there  will  be  a  great  saving  in  the  cost 
of  beef  production  if  they  are  used  in  connection  with  com  and 
Kafir  corn,  especially  when  the  farmer  does  not  have  alfalfa  to  feed; 
and  more  especially  for  the  last  30  of  60  days  of  the  fattening  period. 
The  common  feeds  raised  on  the  Oklahoma  farms  are  deficient 
in  protein  and  stock  will  not  make  the  best  gains  on  them  without 
the  addition  of  such  feeds  as  alfalfa,  cowpeas,  cotton  seed,  cotton 
seed  meal,  linseed  oil  meal,  soy  beams,  etc.,  that  contain  quite  a 
large  per  cent  of  protein.  Our  experiments  were  planned  to  show 
the  worth,  and  encourage  a  more  extensive  utilization  of  these 
feeds. 
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GRAPE  GROWING. 


0.  M,  Morris. 


Grape  culture  is  fiast  becoming  an  important  industry  in  Okla- 
homa. The  vines  make  a  good  growth  and  bear  well  in  moet  parts 
of  the  territory.  According  to  the  reports  received  at  the  experi- 
ment station,  grape  vines  have  proven  to  l>e  the  moet  uniformly 
hardy  and  productive  of  any  of  the  fruit-bearing  plants.  There  are 
many  varieties  that  are  well  adapted  to  the  soil  and  climiate  and 
have  been  grown  here  long  enough  to  prove  their  worth. 

Many  new  and  promising  varieties  are  being  introduced  and  suc- 
cessfully grown  in  different  parts  of  the  territory,  and  it  is  to  be 
hoped  that  this  work  will  be  continued  until  each  locality  has  it» 
own  list  of  varieties.  The  reports  published  in  bulletin  No.  43  of 
this  station  placed  Moore's  Early,  Con<?ord,  and  Worden  as  the  best 
three  black  grapes;  Dtelaware  and  Catawba  as  the  best  red  grapes, 
and  Niagara,  Moore's  Diamond  and  Goethe  as  the  best  white  or  pink 
grape«.  These  are  named  in  order  of  ripening  under  each  color.  There 
are  many  other  grapes  that  aire  doing  as  well  as  these  wh^ere  planted, 
but  are  not  so  well  distributed  over  the  territory.  The  Concord  is 
the  most  common  grape  in  Oklahoma  and  in  most  localities  isi  giv- 
ing fair  satisfaction.  In  majiy  vineyards,  however,  it  does  not  ripen 
its  fruit  evenly  and  is  beginning  to  fall  into  disfavor  on  that  ac- 
count. The  Herbemont,  Jaeger,  Cottage,  and  Brilliant  are  gaining 
favor  and  promise  to  become  popular  and  profitable  varieties.  Other 
varieties  of  special  promise  are  Rommel.  Admirable,  Eiarly  Ohio, 
Fern  Munson,  and  Green  Mountain. 

PROPAGATION. 

The  vines  can  readily  be  grown  from  seed,  but  as  they  do  not 
come  true  from  seed,  this  method  of  propagation  is  seldom  employ- 
ed and  only  when  it  is  purposed  to  rear  new  varieties.  The  vines 
are  usually  grown  from  cuttings.  These  are  made  in  the  late  fall 
or  winter  from  the  mature  wood  of  the  last  season'©  growth.  The 
cuttings  are  made  from  6  to  12  inches  long.  Some  prefer  a  three 
joint  cutting,  but  this  is  too  long  to  be  handled  economically  in  long 
jointed  vines.  The  cut  at  the  base  of  each  cutting  should  be  made 
just  below  the  node.    The  cuttings  should  be  made  as  soon  as  the 
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wood  is  cut  from  the  vine  and  placed  in  moist  earth  or  »awdtiftt,  out 
of  the  peach  of  frost,  but  in  a  cool  place,  until  spring.  The  best 
practice  is  to  bury  the  cuttings  in  well  drained  soil,  covering  them 
with  about  6  inches  of  loose  €oil.  They  should  be  kept  in  their  win- 
ter storage  until  the  trees  and  vines  have  started  well  into  growth. 
They  are  then  taken  up  and  placed  in  the  niursery  row.  If  the  cut- 
tings contain  three  buds,  they  are  placed'  so  that  the  top  bud  will  be 
just  above  the  ground;  if  the  cuttings  have  but  two  buds  they  are 
placed  with  the  top  bud  at  or  a  little  below  the  surface  of  the  soil. 
The  soil  is  well  fl*rmed  around  the  cutting  to  keep  it  mioist  and  to 
give  the  roots  the  best  opportunity  to  grow.  The  cuttings  are  set 
from  10  to  18  inches  apart  in  the  row.  The  rows  are  about  4  feet 
apart.  The  soil  should  be  rich  and  in  a  high  state  of  cultivation.  The 
age  of  the  plants  dates  from  the  time  the  cuttings  are  set.  They  are 
commonly  cultivated  in  the  nursery  until  they  are  two  years  old 
wtien  they  are  ready  to  be  trausplanted  to  the  vineyard. 

Good  strong  plants  can  oe  fetarted  from  layers  of  the  ripe  wood. 
To  start  plants  in  this  way  the  strongest  canes  should  be  selected 
and  bent  to  the  ground  in  the  spring  and  covered  with  soil.  The 
vines  will  send  up  a  new  plant  at  every  bud  and  if  strong  plants 
are  desired  it  is  best  to  remove  all  but  one  bud  on  each  layer.  The 
plants  should  be  separated  from  the  parent  vine  in  the  fall  an<l 
transplanted  either  to  the  nursery  or  to  the  vineyard. 

Some  varieties  do  not  start  well  from  cuttings.  These  may  be 
grafted  on  cuttings  or  roots  of  other  varieties  and  grown  with  entire 
success.  It  is  usually  best  to  leave  the  work  of  grafting  to  the  nur- 
serymen, but  the  following  directions  are  given  for  the  benefit  of 
those  who  wish  to  make  a  trial  at  the  work. 

The  whip  or  tongue  graft  is  most  commonly  used  in  grafting 
cuttings  or  young  vines.  The  stock  should  have  two  buds  and  the 
cion  one  or  two  buds  depending  on  the  length  of  the  joints.  The  top 
end  of  the  cuttings  to  be  used  as  a  stock  is  cut  with  a  long  sloping 
cut.  The  knife  is  then  placed  just  above  the  upper  edge  of  the  pith 
and  pressed  down  to  split  the  end  of  the  cutting  and  form  a  tongue. 
This  split  should  not  extend  down  further  than  the  lower  edge  of 
the  cut,  across  the  end.  The  lower  end  of  the  cion  should  be  cut 
and  split  in  the  same  way.  The  two  pieces  are  then  pushed  to- 
gether so  the  tongues  will  hold  them  in  place.  The  grafts  are  then 
wrapped  with  twine  or  some  similar  material  to  hold  them  to- 
gether. In  placing  the  cion  and  stock  together  the  edge  of  the  wood 
of  the  two  pieces  must  meet  at  least  on  one  side.     After  the  graft- 


Digitized  by  VjOOQ  IC 


92  Orape  Orowing, 

ing  is  done  the  grafts  are  treated  the  same  as  cuttings.  When  set 
in  the  nursery  row  the  point  of  union  should  be  placed  below  the 
burface  of  the  soil.  The  operation  of  grafting  on  rooted  cuttings  or 
•Somali  plants  is  performed  in  the  same  way  as  just  described.  If  the 
plants  are  taken  up  they  should  be  handled  the  same  as  cuttings, 
only  using  more  care  to  prevent  their  drying.  If  the  plant®  are  not 
taken  up  to  be  grafted,  the  soil  should  be  removed  below  the 
first  joint,  roots  and  the  cion  inserted  below  this  point  in  the  same 
way  as  on  a  cutting.  However,  if  the  stock  is  large,  this  will  be 
impossible,  and  it  will  be  necessary  to  split  the  stock  and  insert  the 
cion  In  the  side,  or  make  a  sloping  cut  in  the  side  of  the  «tock  and 
insert  the  cion.  The  soil  must  be  well  packed  around  the  graft  to 
prevent  its  drying  out. 

PREPARATION    OP   THE    LAND. 

Vineyard  lands  should  be  in  good  cultivation  before  the  plants 
are  set.  Bad  weeds  can  be  eradicated  more  easily  while  the  land  is 
planted  to  annual  crops  than  after  it  is  set  in  vineyard  and  every 
precaution  should  be  taken  to  see  that  it  is  free  from  such.  Coarse 
trash  and  litter  should  be  removed,  and  not  plowed  under,  so  that 
the  soil  will  be  in  a  uniformly  fine  condition.  It  is  best  if  the  land 
be  plowed  early  in  the  fall  before  the  vines  are  set.  The  land 
should  be  cropped  for  several  year»  before  being  set  to  a  vineyard, 
in  order  that  a  good  deep  bed  may  be  ready  to  receive  the  plants. 

Much  of  the  land  in  Oklahoma  does  not  contain  much  vege- 
table matter,  hence  it  bakes  and  crusts  badly  and  does  not  retain 
moisture  as  well  as  it  should.  This  defect  should  be  corrected  as 
much  as  possible  before  permanent  planting  is  done.  The  best 
treatment  for  such  land  is  to  add  large  quantities  of  barnyard  man- 
ure and  turn  under  green  crops.  This  work  should  be  well  done  in 
order  to  give  the  vines  a  good  start.  After  the  vineyard  is  started 
the  manuring  will  be  rather  a  difficult  process  and  usually  shallow 
cultivation  will  be  the  only  stimulus  and  aid  to  the  fertility  of  the 
land. 

SETTING  THE  PLANTS. 

The  plants  are  set  in  the  fall  or  spring.  The  arrangement  of 
the  farmer's  work  is  usually  the  controlling  factor  in  this  matter. 
There  seems  to  be  but  little  difference  in  results  whether  the  plants 
are  set  in  the  fall  or  spring,  if  they  are  in  good  condition  and  well 
set.  If  the  plants  are  received  in  the  fall  they  will  usually  have 
better  winter  quarters  if  set  in  the  vineyard  immediately.      The 
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plants  should  be  set  the  same  depth  in  the  vineyard  that  they  were 
in  the  nursery  row  but  better  be  set  deeper  than  shallower.  The 
roots  are  placed  in  their  natural  position  and  the  soil  well  firmed 
around  them.  But  little  if  any  pruning  will  be  needed.  The  roots 
should  not  be  exposed  to  the  air  and  become  dry.  Neglecting  to 
keep  the  roots  damp  while  transplanting  causes  nearly  as  much  loss 
as  all  other  causes  combined. 

The  plants  should  be  set  in  rows  8  or  9  feet  apart  in  the  row. 
The  weak  and  medium  growing  varieties  like  Delaware  and  Moore's 
EJarly  may  be  placed  from  6  to  8  feet  apart  in  the  row  while  the 
stronger  growing  varieties  like  Herbemont  and  Lenoir  sihould  be 
placed  from  10  to  14  feet  apart  in  the  row.  The  character  of  the 
soil  and  the  method  of  pruning  and  trimming  will  also  have  some 
influence  over  the  amount  of  space  that  each  plant  should  occupy. 
If  the  plant  is  pruned  very  close  each  year,  it  will  require  but  a 
small  amount  of  space,  but  if  a  large  amount  of  wood  is  left  the 
space  for  each  plant  should  be  increased  proportionally. 

It  will  be  of  advantage  to  have  the  rowsi  run  north  and  south. 
This  will  place  the  trellis  so  that  the  trunk  and  base  of  the  vine  will 
receive  the  most  protection  from  the  sun.  This  will  be  of  great  ad- 
vantage in  spraying  as  a  spray  can  be  thrown  across  a  strong  cur- 
rent of  air  better  than  it  can  be  thrown  against  it.  The  wind 
will  not  tear  so  many  vines  from  the  trellis  if  the  rows  run  parallel 
to  the  prevailing  winds,  and  in  large  vineyards  the  expense  of  keep- 
ing the  vines  on  the  trellis  is  of  considerable  importance. 

CULTIVATION. 

Clean  cultivation  should  be  followed  from  the  first.  A  crop  of 
early  potatoes  or  something  similar  may  be  grown  between  the  rows 
for  the  first  year,  or  two,  but  thia  is  not  to  be  recommended  lest  the 
crop  and  not  the  vineyard  receive  the  favor  in  cultivation.  A  regu- 
lar system  of  cultivation  should  be  determined  upon  when  the  vine- 
yard is  planted  and  sihould  not  be  changed  from  year  to  year. 

The  surface  soil  is  usually  hard  and  compact  in  the  spring,  and 
it  is  a  good  practice  to  turn  it  with  a  small  turning  plow,  running 
shallow  so  that  it  will  not  strike  any  of  the  large  roots  of  the  vines. 
This  plowing  gives  an  opi>ortunity  to  turn  under  any  trash  or 
manure  that  may  be  upon  the  ground.  This  early  stirring  of  the 
soil  is  beneficial  in  several  ways.  It  increases  the  chemical  activi- 
ties in  the  soil;  it  increases  the  water  holding  capacity  of  the  soil; 
and  if  carried  on  from  the  time  the  vineyard  is  set,  will  induce  a 
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deeper  root  growth.  After  the  plowing,  the  land  Bhonld  be  smooth- 
ed down  with  some  lighter  tool,  as  a  harrow  or  cultivator. 

The  spring  and  summer  cultivation  should  be  •shallow  and  fre- 
quent. No  weeds  or  grass  can  grow  in  the  vineyard  without  doing 
it  harm.  The  vines  alone  should  have  all  the  moisture  that  the  land 
contains.  Cultivation  may  be  stopped  about  the  last  of  July  or 
the  first  of  August.  Little  growth  should  be  made  after  this  and 
the  force  of  the  vines  should  be  spent  in  maturing  the  growth  al- 
ready made  and  the  fruit.  The  soil  should  be  in  good  condition  the 
entire  year.  The  greater  part  of  the  winter-killing  of  buds  and 
vines  is  due  to  the  d'ry  and  baked  condition  of  the  soil.  This  con- 
dition can  not  always  be  avoided  but  a  little  cultivation  would 
greatly  improve  it  in  most  cases. 

When  one  system  of  cultivation  has  been  adopted  it  should 
not  be  ch€inged  without  some  good  cause.  The  principal  object  at 
the  summer  cultivation  is  to  conserve  moisture  and  destroy  the 
weeds.  Where  shallow  cultivation  has  been  practiced  entirely  for 
a  few  seasons  and  the  vines  are  giving  fair  returns,  the  deep  plowing 
should  not  be  attempted,  bb  it  will  result  in  a  very  severe  root 
pruning.  But  when  it  is  determined  to  begin  deep  cultivation  after 
shallow  cultivation  has  been  practiced,  the  start  should  be  made  in 
early  spring,  and  the  vines  should  be  pruned  very  close.  If  the 
vines  do  not  receive  good  core  with  such  treatment  it  will  result  in 
more  harm  than  good. 

PRUNING. 

Pruning  and  training  are  separate  and  distinct  operations. 
Pruning  is  the  cutting  away  or  removal  of  some  part  of  the  plant 
for  the  purpose  of  benefitting  the  plant  or  its  fruit.  All  the  differ^ 
ent  modes  of  pruning  are  intended  to  bring  about  the  same  results 
and  are  ba«ed  <hi  the  same  principles.  The  vines  can  mature  only 
a  small  portion  of  the  fruit  and  wood  that  would  be  formed  from  all 
of  the  buds  of  one  season's  growth.  This  fact  makes  pruning  a  nec- 
essity. The  fruit  is  borne  on  a  few  clusters  near  the  base  of  the 
shoots  of  the  season;  these  shoots  start  from  buds  on  wood  of  the 
previous  year's  growth.  These  are  the  facts  and  conditions  upon 
which  all  intelligent  grape  pruning  rests.  Training  refers  to  the  ar- 
rangement of  the  vines  on  the  trellis.  Some  systems  of  training  are 
better  adapted  to  certain  modes  of  pruning  and  can  not  be  need  with 
certain  others.  While  there  are  only  two  principal  methods  of 
pruning,  there  are  as  many  different  systems  of  training  as  there 
are  fancies  among  grape  growers. 


Digitized  by  VjOOQIC 


Pruning.  95 

In  the  following  diBcu«sion  the  green  leafy  bran<;hes  are  called 
abootfL  The  ripened  Bhoot  is  called  a  cane.  An  arm  is  a  branch 
two  or  more  years  old  and  bears  the  canes  and  ahoots,  but  does  not 
change  its  form  from  year  to  year.  An  arm  is  designated  as  up- 
right, horizontal,  or  sloping  according  to  its  position  on  the  trellis. 
By  some  writers,  an  arm  is  celled  a  cordon.  A  spur  is  a  cane  cut 
hack  from  one  to  four  buds.  A  renewal  is  a  cane  left  for  bearing 
wood  but  cut  much  longer  than  a  spur.  A  stem  or  trunk  is  that 
portion  of  the  old  vine  that  reaches  from  the  ground  to  the  trellis. 

BARLT    PBUNINO. 

The  vines  should  be  cut  back  to  two  or  three  buds  when  set 
and  to  about  the  same  number  the  following  winter.  If  the  vines 
are  strong  they  may  form  the  cane  the  second  summer,  but  little 
more  than  the  cane  should  be  left.  If  the  plants  are  weak  they 
^ould  be  cut  back  about  the  same  as  after  the  first  year's  growth, 
and  not  be  premitted  to  form  the  cane  until  the  third  summer.  The 
pruning  should  be  so  done  as  to  prevent  heavy  bearing  for  the  first 
three  or  four  years. 

WHEN  TO  PRUNB. 

The  pruning  may  be  done  at  any  time  during  the  winter.  The 
vine  ceases  to  grow  when  the  leaves  fall  and  is  dormant  until 
growth  starts  in  the  spring.  Tender  varieties  do  best  when  pruned 
in  the  fall,  and  laid  down  and  covered  with  earth  or  straw  to  protect 
them  during  the  cold  weather.  The  strongest  growing  and  most 
hardy  varieties  suffer  less  from  winter  drouth  if  pruned  in  the  fall. 
The  roots  are  dormant  and  take  up  but  little  moisture  and  when  the 
winter  is  excessively  dry  the  vines  suffer  for  water  and  many  of  the 
buds  are  killed.  If  the  most  of  the  vines  were  removed  in  the  fall 
much  loss  from  winter-killing  would  be  avoided.  The  pruning 
should  not  be  done  while  the  vines  are  frozen,  as  the  canes  will  be 
broken  and  split  in  removing  the  extra  wood.  The  work  should  be 
finished  two  or  three  weeks  before  growth  starts  in  the  spring  in  or- 
der to  avoid  bleeding.  The  cut  should  be  made  two  or  three  inches 
from  the  last  bud  that  is  intended  to  grow,  so  that  the  cane  drying 
at  the  end  will  not  injure  the  bud.  Ten  or  fifteen  buds  will  usually 
be  enough  for  the  vine  to  support  for  its  first  crop.  This  number 
can  be  increased  from  year  to  year  until  the  fourth  crop,  when  the 
vines  should  be  in  full  bearing  and  should  support  from  twenty-five 
to  thirty  buds  of  bearing  wood. 
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The  most  convenient  tool  for  cutting  the  vinee  i«  a  pair  of 
small  hand  shears.  These  may  be  purchased  from  any  hardware 
store  for  50  or  75  cents. 

SUMMER    PRUNING. 

Most  of  the  successful  grape  growei*s  in  Oklahoma  are  strongly 
opposed  to  summer  pruning.  The  results  of  the  work  done  in  the 
Station  vineyard  seem  to  be  very  strong  argument  against  it  It 
is  a  good  practice  however  to  clip  off  the  ends  of  the  most  advanced 
rfioots  just  before  the  plants  bloom.  This  will  check  the  growth 
of  the  most  forward  shoots,  and  give  the  tardy  ones  a  start.  The 
strongest  shoots  will  be  at  the  outer  end  of  the  cane  or  arm;  and 
this  condition  must  be  overcome  as  much  ajs  possible.  Cutting  off 
the  ends  of  the  most  advanced  shoots  is  the  best  remedy  and  gives 
the  shoots  near  the  trunk  a  greater  food  supply.  This  pruning 
however  should  not  be  continued  till  summer,  but  just  while 
growth  is  starting  in  the  spring.  Summer  pruning  prevents  the 
fruit  from  maturing  and  if  carried  on  for  a  number  of  years,  will 
weaken  the  vines  and  in  some  cases  kill  them.  The  cutting  back 
or  removal  of  the  shoots  that  start  from  the  base  and  side  of  the 
trunk  may  be  of  positive  benefit,  but  more  than  this  is  scarcely  ad- 
visable. 

MODES  OF  PRUNING. 

The  bearing  top  or  head  of  the  vine  for  the  succeeding  year 
is  formed  either  by  spurs  or  renewal.  The  spurs  do  not  vary  much 
in  length  but  the  renewals  vary  from  six  or  eight  buds  to  nearly 
the  entire  vine.  With  the  spur  method  a  large  amount  of  old  wood 
is  carried  in  the  spurs  and  arms.  The  spurs  add  only  a  small 
amount  of  wood  each  year,  but  this  can  not  be  removed  without 
changing  the  method'  of  pruning  or  the  loss  of  a  crop.  Each  year 
adds  a  spur  to  the  spur  of  the  preceding  year,  thus  moving  the 
bearing  wood  further  from  the  trunk.  The  accumulation  of  large 
quantities  of  old  wood  is  injurious  to  the  growth  and  health  of 
the  vine.  The  old  spurs  form  excellent  hiding  places  for  insects  and 
diseases.  This  system  of  pruning  is  not  so  popular  as  it  was  a  few 
years  ago  and  is  now  rapidly  passing  into  disfavor.  The  renewal 
usually  starts  near  the  head  of  the  trunk  but  in  some  vineyards  it 
is  brought  from  the  ground  each  year.  This  latter  method  requires 
a  very  low  trellis  and  very  strong  growing  vines.  The  vines  that 
come  from  the  ground  are  usually  less  productive  than  those  that 
come  from  an  arm  or  trunk.    The  position,  number,  ajid  length  of 
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the  renewals  will  depend  on  the  system  of  training  adopted.  The 
strongest  nnbranched  canes  should  be  used  where  choice  is  left* 
The  canes  that  are  branched  will  not  bear  fruit  as  uniformly  as 
the  nnbranched  canes.  This  mode  of  pruning  is  very  simple  and 
easy  to  follow  and  can  be  readily  adapted  to  any  form  of  trellis  or 
system  of  training.  The  amount  of  old  wood  is  reduced  to  a  mini- 
mum. The  position  of  the  bearing  wood  is  largely  under  the  con- 
trol of  the  pruner.  This  method  of  pruning  is  gaining  favor  and  is 
practiced  by  most  of  the  successful  vineyardists  in  the  south  and 
west. 

TRELLISING  AND  THE  TEELLIS. 

The  vines  should  be  placed  on  the  trellis  as  soon  as  large 
enough.  If  permitted  to  spread  at  will  over  the  ground  they  pre- 
vent clean  cultivation  and  encourage  the  spread  of  disease  and  in- 
sects, and  are  in  such  shape  that  these  pests  can  not  be  fought.  It 
is  seldom  necessary  to  place  them  on  a  permanent  trellis  the  same 
year  they  are  set.  If  the  vines  make  a  very  strong  growth  they  may 
be  placed  on  a  temporary  trellis  to  keep  them  out  of  the  way  of  the 
cultivator.  A  very  good  temi>orary  trellis  can  be  made  by  placing 
stakes  about  two  feet  higher  in  the  row  so  there  will  be  two  or  three 
vines  between  each  two  stakes  and  placing  the  wire  on  the  top  of 
these  stakes. 

Good  sound  posts  should  be  used  on  the  permanent  trellis. 
Cedar,  oatalpa,  bl<ack  locust,  osage  orange  or  bois  d'arc  and  post 
oak  make  good  posts  for  trellis.  If  the  posts  are  set  they  should  be 
placed  not  less  than  two  feet  in  the  ground.  If  they  are  driven 
they  should  stand  six  or  eight  inches  higher  than  is  necessary  for 
trellis,  in  order  that  they  may  be  driven  deeper  and  tightened  from 
time  to  time.  They  should  be  placed  so  there  will  not  be  more 
than  three  vines  to  the  post  andi  two  vines  to  the  post  will  be  better. 
Two  or  three  large  vines  make  a  heavy  load  on  the  wires  and  a 
strong  wire  must  be  used  to  support  such  a  load.  A  number  8  or  9 
smooth  galvanized  wire  will  best  serve  the  purpose.  The  iron  wire 
may  be  used  but  it  will  not  last  as  long  nor  stand  the  strain  as  well 
as  the  other  wire.  It  is  better  to  run  the  wire  through  the  post 
than  to  trust  to  staples  to  hold  the  wire. 

There  are  two  forms  of  trellis  in  general  use.  The  most  common 
form  is  an  upright  trellis  composed  of  two  oir  three  wires  placed 
one  above  another.  The  wires  are  placed  from  fifteen  to  twenty 
inches  apart  with  the  lower  wire  twenty  or  twenty-four  inches  from 
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the  ground.  This  trellis  is  seldom  more  than  five  feet  high  and 
usually  less.  It  is  eimple  and  easy  to  build  and  admits  of  many 
different  forms  of  training.  It  is  intended  that  this  form  of  trellis 
will  hold  the  vines  so  that  the  fruit  will  be  exposed  to  the  sun  and 
air  the  same  as  if  trained  to  a  wall. 

The  canopy  formed  trellis  is  entirely  different  from  the  one 
just  described.  This  trellis  contains  three  wires  all  placed  about 
the  same  distance  from  the  ground.  The  three  wires  may  be  on  a 
level  with  each  other  or  the  center  one  placed  a  little  below  the  other 
two.  The  Munson  trellis  is  the  best  example  of  this  form.  It  con- 
sists of  three  wires  so  placed  that  the  center  wire  is  five  feet  and 
six  inches  from  the  ground,  and  about  six  inches  below  the  other 
two,  which  are  two  feet  apart.  This  trellis  may  be  made  by  placing 
posts  for  each  of  the  outside  wires  and  attaching  the  center  wire 
to  a  cross  wire  fastened  to  the  posts.  A  simple  form  is  to  have  the 
center  wire  fastened  to  the  post  and  the  two  outside  wires  fast- 
ened to  a  cross  bar  on  the  same  post.  This  will  usually  be  cheaper 
and  easier  to  maintain.  Mr.  Munson  in  the  Farm  and  Ranch  of  Oc- 
tober 21,  1899,  states  some  of  the  advantages  of  the  Munson  trellis 
as  follows: 

'^1.  It  accommodates  the  nature  of  the  vine  by  furnishing  a 
leafy,  well  ventilated  canopy  over  fruit,  vine  and  root,  and  allows 
the  fruit  to  hang  in  free  air,  so  no  chafing  occurs  against  the  wires, 
or  poist  or  vine. 

"2.  It  puts  the  work  of  pruning,  tying,  spraying,  and  harvesting 
in  the  most  convenient  position  possible  to  save  backache  and  do 
the  work  most  expeditiously,  with  the  least  inc<mvenince,  and  per- 
mits  passing  from  row  to  row  through  the  vineyard,  at  any  point 
by  slightly  stooping. 

"3.  It  allows  more  readily  of  cultivation  than  any  other  contin- 
uous trellis. 

"4.  It  permits  free  circulation  of  air  and  wind  storms,  thus 
keeping  the  ground  better  aereated  in  wet  weather,  helping  to  re- 
strain disease,  and  avoiding  blowing  down  of  trellis,  hence  enabling 
it  to  last  longer.  The  sheet  of  leafy  vine,  being  held  horizontally 
and  edgewise  to  the  winds,  gives  little  resistance,  and  furnishes 
even  exposure  of  the  fruit  to  light,  heat  and  air;  hence  secures  even 
ripening. 

"5.  In  cold  climates,  where  vines  have  to  be  covered  in  winter, 
it  permits  the  vines,  as  soon  as  pruned,  to  be  readily  laid  down  to 
be  covered,  and  easily  raised  to  be  tied  up  in  spring." 
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The  mode  of  pruning  and  training  must  conform  to  the  trelli« 
and  but  little  choice  is  left  in  this  matter  with  the  Muneon  trellis, 

TRAINING. 

The  fan  system  of  training  on  the  upright  three  wire  trellis  is 
the  one  most  commonly  used  in  small  vineyards  in  the  territory. 
The  vine  usually  has  but  one  trunk  leading  to  the  first  wire.  Hence 
the  trunk  branches  and  the  bearing  wood  is  spread  upon  the  trellis 
in  the  form  of  a  fan.  The  shoots  run  in  all  directions,  some  along 
the  wires,  some  up  over  the  top  of  the  trellis  and  then  down  and 
other  start  down  directly  from  the  cane.  The  top  wire  is  very 
heavily  loaded  and  the  two  others  bear  but  little  weight.  If  the 
vine  is  a  very  strong  grower  the  shoots  will  form  a  dense  canopy 
from  near  the  ground  to  the  top  so  the  fruit  will  get  but  little  light 
and  air  and  will  be  in  the  moet  favorable  condition  for  insects  and 
diseases  to  work  upon  it. 


Fkrure  l. 

Figure  1  shows  an  unpruned  vine  trained  according  to  the 
fan  system.  The  previous  pruning  has  been  done  according  to  the 
renewal  method.    Figure  2  shows  the  same  vine  pruned  and  tied 


Fisnire  2. 

according  to  the  fan  system  of  training  as  practiced  in  many  vine- 
yards. The  canes  from  a  to  6  bore  the  fruiting  shoots  of  last  sea- 
son and  the  wood  between  h  and  c  is  to  bear  the  fruiting  shoots  the 
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coining  season.  The  shoots  nearest  the  tip  of  the  cane  have  grown 
the  strongest  and-  have  been  kept  for  that  reason.  This  system  of 
training  greatly  encourages  the  growth  of  the  outer  shoots  and  un- 
less care  be  taken  in  pruning  the  bearing  wood  will  soon  be  removed 
a  long  distance  from  the  trunk.    It  would  have  been  better  to  have 


Flgrure  3. 

left  a  good  cane  near  a  for  the  bearing  wood.  Figure  3  shows 
a  common  form  of  vine,  spur  pruned  and  trained  according  to  the 
fan  system.  The  open  space  near  the  top  of  the  trunk  has  been 
caused  by  leaving  too  much  wood,  which  has  resulted  in  smothering 
out  the  lower  vines.  This  vine  would  be  better  if  one  half  or  two 
thirds  of  the  wood  was  removed. 

The  horizontal  arm  system  of  training  is  quite  common  and  has 
many  good  points  to  recommend  it.  It  allows  free  circulation  of  air 
among  the  vines  and  places  the  vines  within  easy  reach  of  the  spray. 
It  makes  pruning  a  very  simple  operation  and  does  not  confine  the 
practice  to  any  one  method.  However  the  expense  of  keeping  the 
vines  on  the  trellis  is  greater  than  with  any  other  well  defined  sys- 
tem of  training.  An  upright  three  or  four  wire  trellis  is  always 
used.    The  arms  or  bearing  canes  are  laid  along  the  lower  wire,  one 


Figure  4. 
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in  each  direction.    The  shoots  axe  trained  to  run  up  and  over  the 
top  wire  and  are  then  let  run  at  will. 

Figure  4  »hows  the  form  of  a  vine  on  which  spur  pruning  has 
been  practiced,  but  the  vine  has  not  been  pruned  since  the  last  aea- 
aon'a  growth.  A  method  of  pruning  that  is  isometimes  practiced 
with  this  system  of  training  is  to  let  only  one  of  the  shoots  that 
htart  from  each  epur  bear  fruity  and  keep  it  pinched  back  to  four  or 
fiye  joints.  The  other  shoot  is  allowed  to  make  a  full  growth  and  is 
used  for  the  spur  the  following  season.  This  practice  requires  a 
great  amount  of  labor  and  could  not  be  successfully  followed  in 


Plffure  5. 

an  Oklahoma  vineyard.    Figure  5  shows  the    same    vine    pruned. 
Figure  6  ebows  a  vine  pruned  according  to  the  renewal  method. 


Figrure  6. 

The  Kniffin  system  of  training  is  not  as  widely  known  as  its 
merits  deserve.  This  system  is  practiced  on  a  upright  two  or  three 
wire  trellis.  The  lower  wire  should  be  about  two  and  one  half  feet 
from  the  ground  and  the  top  wire  about  three  feet  from  the  first 
one.  The  bearing  wood  is  supported)  by  a  single  trunk.  The  arms 
or  bearing  canes  are  placed  in  a  horizontal  position,  one  extending 
in  each  direction  along  the  lower  wire  and  one  in  each  direction 
on  the  top  wire.  The  young  shoots  are  not  trained  to  the  trellis, 
but  let  hang  from  the  cane.  The  vines  require  no  attention  to  keep 
them  in  position  after  they  are  first  placed  on  the  trellis  in  the 
spring. 

Figure  7  shows  a  vine  before  pruning.  Figure  8  shows  a  vine 
pruned. 
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Figure  7. 


Figure  8. 

The  Munson  trellis  will  hardly  admit  of  more  than  the  one 
system  of  training  that  is  always  practiced  upon  it.  The  bearing 
wood  is  supported  by  one,  or  sometimes  two  trunks  that  reach 
from  the  ground  to  the  trellis.  The  renewal  method  of  pruning  is 
most  fliways  practiced.  The  strong  unbranched  canes  starting 
from  near  the  trunk  are  preferred  for  bearing  wood.  The  canes 
are  trained  along  the  lower  wire  of  the  trellis  and  the  shoots  reach 
out  to  the  wire  on  either  side  and  wander  over  the  trellis  at  will. 
About  the  only  training  necessary  is  to  fasten  the  canes  on  the 
trellis  in  the  spring.  There  will  be  an  occasional  shoot  that  does 
not  start  in  the  right  direction  to  reach  the  outside  wire,  but  these 
can  be  quickly  placed  on  the  outside  wire  and  fastened.  After  the 
shoots  become  attached  to  the  wire  by  the  tendrils  they  can  hardly 
be  loosened  by  the  wind. 
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Flffure  9. 

Figure  9  Bhowe  the  poeition  of  the  young  shoots  on  the  trellis. 
FiKure  10  showe  the  position  of  the  renewal  in  early  ckpring.    Borne 


Flsrure  10. 

prefer  to  leave  four  renewals,  in  which  cafie  there  will  be  two  ex- 
tending in  each  direction  from  the  trunk. 
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FUNGUS  DISEASES  OF  GRAPES. 


ANTHRACNOSE:  SCAB:  OR  BIRD'S  E^E  ROT. 

This  disease  is  scattered  over  a  good  portion  of  the  territory  but 
has  not  caused  much  damage  yet.  It  is  one  of  the  worst  of  plant 
diseases,  as  it  attacks  the  fruit  and  all  green  portions  of  the  plant 
and  is  very  difficult  to  handle.  Most  of  the  methods  of  treatment 
prove  unsatisfactory.  The  flrsit  appearance  of  this  trouble  should 
be  vigorously  met  and  all  possible  care  taken  to  prevent  its  spread 

This  disease  may  appear  at  any  time  during  the  growing  season. 
It  commonly  appears  on  the  shoots  soon  after  growth  starts  in  the 
spring.    Its  presence  on  the  shoots  is  first  indicated  by  the  darken- 


Anthracnose:    Scab:  or  Btrd's  Bye  Rot. 

ing  and  sinking  of  the  bark  in  small  oval  or  oblong  spots  extendirng 
lengthwise  of  the  shoots.  If  the  disease  is  abundant  the  shoots 
soon  have  a  speckled  appearance.  These  spots  usually  enlarge,  the 
greater  portion  remaining  black  with  a  more  or  less  distinct  line 
of  purple  around  the  edge.  After  a  time  the  center  turns  gray  and 
forms  a  scab;  this  is  the  fruiting  portion  of  the  disease.  Limbs 
badly  affected  are  severely  checked  in  growth  or  killed.  The  leaves 
are  attacked  and  on  the  stem  and  vines  show  the  same  marks  as  on 
the  shoots  but  on  the  blade  of  the  leaf  the  spots  turn  brown.  The 
stems  of  the  clusters  are  also  attacked,  and  where  the  spots  girdle  a 
stem  the  fruit  below  the  girdle  does  not  ripen  but  remains  green 
and  withers. 

The  disease  usually  appears  on  the  berries  when  they  are  about 
half  grown.  The  diseased  portion  is  brown  with  the  characteristic 
red  or  purple  margin  and  round  in  outline.     The  discolored  part  is 


Digitized  by  VjOOQIC 


Black-Rot.  105 

Bunken  and  later  turns  to  a  lighter  or  gray  color,  which  is  caused 
by  the  fruiting  portion  of  the  fungus  rupturing  the  skin  and  form- 
ing a  scab.  Some  varieties  are  more  susceptible  to  the  disease  than 
others.  Among  those  most  susceptible  to  its  attacks  are  Goethe, 
Agawam,  Vergennes  and  Diamond. 

Treatment: — Treatment  should  begin  early,  before  the  buds 
open  in  the  spring.  The  following  solution  is  very  good  to  apply 
afl  a  wash  before  the  growth  starts  in  the  spring. 

Iron  Sulfate  (Copperas)  70  lbs. 

Sulfuric  Acid  1  pint. 

Warm  water  16  gal. 

The  add  should  be  poured  over  the  crystals  of  iron  sulfate  and 
then  the  water  added.  This  if  well  applied  will  kill  all  of  the  spores 
that  have  lodged  on  the  vines  over  winter.  When  this  solution  is 
D4ied  the  vines  turn  black  and  any  part  of  the  vine  that  has  not  turn- 
ed black  within  a  day  or  two  aifter  the  first  application  should  be 
washed  again.  B<M*deaux  mixture  is  of  value  in  holding  the  disease 
in  check  on  the  growing  vines.  The  first  application  should  be 
made  soon  after  the  buds  have  started  in  the  spring  and  repeated 
about  every  two  weeks  till  the  fruit  is  about  half  grown.  If  it  is 
necessary  to  spray  after  this  time,  the  ammoniacal  solution  of  cop- 
per carbonate  should  be  used  as  it  does  not  stain  the  fruit  and  is 
nearly  as  effective. 

BLACK  rot;  or  charbon. 

The  fruit  when  affected  with  this  disease  turns  to  a  deep  black 
color,  hence  the  name.  The  fungus  causing  the  disease  attacks  all 
parts  of  the  plant.  On  the  stem  it  causes  black,  oval,  sunken  spots 
which  soon  show  a  few  dark  pimples  in  the  center.    These  pimples 


Black  Rot. 
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are  the  f  raiting  portioiui  of  the  disease  and  make  this  disease  easy  to 
distinguish  from  others.  The  affected  portions  of  the  leaves  turn 
to  a  dark  reddish  brown  color  and  are  usually  near  the  large  veins 
but  are  not  centered  upon  them  as  in  the  Anthraonose. 

This  disease  seldom  attacks  the  fruit  till  it  is  full  grown.  If 
the  fruit  is  green  the  affected  portion  turns  to  a  purplish  brown, 
and  this  color  soon  spreads  over  the  entire  berry.  Minute  blaok 
pimples  appear  scattered  over  the  surface  and  finally  the  berry 
withers,  turns  black  and  ultimately  dries  up,  but,  as  a  rule,  remains 
firmly  attached  to  the  stem.  These  little  pimples  soon  break 
through  the  skin  and  throw  off  the  spores  of  the  disease.  It  re- 
quires from  two  to  three  weeks  after  infection  for  the  disease  to 
complete  its  growth.  The  rapidity  of  growth  and  cqpread  of  the  rot 
depends  much  on  the  condition  of  the  weather.  A  warm  moist  at- 
mosphere is  very  favorable  to  the  development  of  the  disease. 

Treatment: — Much  can  be  done  to  prevent  the  disease  by 
training  the  vines  on  a  good  trellis  to  admit  as  much  air  and  light 
to  the  fruit  as  possible.  Although  the  diseagie  does  not  appear  till 
late  in  the  season  the  preventive  measures  should  be  in  operation 
before  there  are  any  signs  of  the  attack.  Spraying  the  vines  with 
Bordeaux  mixture  or  ammoniacal  solution  of  copper  carbonate  are 
perhaps  the  best  remedies  known.  The  fireit  application  should  be 
made  about  the  time  the  vines  have  set  three  or  four  leaves.  The 
second  application  should  be  made  about  two  or  three  weeks  after 
the  first  and  the  third  about  two  weeks  after  the  second.  If  the 
vineyard  is  badly  infected  the  applications  should  be  repeated  about 
every  two  weeks  till  the  fruit  is  ripe. 

BROWN  rot;  grat  rot;  downy  mildew. 

This  fungus  attacks  the  leaves,  young  wood,  flowers  and  fruit 
It  is  first  distinguished  on  the  leaves  by  greenish-yellow  spots  <» 
the  upper  surface  while  the  corresponding  undersurface  is  covered 
with  a  white  frost  like  growth.  As  the  growth  progresses  the  mil- 
dew disappeares,  leaving  the  leaf  dead  and  brown.  The  young 
wood  and  flowers  present  much  the  same  appearance  when  attacked. 
This  disease  seems  to  develop  in  two  form's*  on  the  fruit.  One  form 
is  called  brown  rot  the  other  gray  rot.  The  brown  rot  does  not 
make  its  appearance  till  the  fruit  is  nearly  grown.  At  this  time 
small  brown  spots  appear  and  soon  cover  the  entire  berry.  The 
berry  becomes  very  soft  and  falls  from  the  stem  at  the  slightest 
touch  or  jar.    The  skin  remains  unbroken  till  the  berry  falls.    In 
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Brown  Rot:  Gray  Rot:  Downy  Mildew. 

the  gray  rot  the  berries  are  covered  with  the  Bame  kind  of  growth 
that  appears  on  the  leaves  and  stems. 

Treatment: — Thi%  disease  is  most  abundant  on  wet  land 
and  on  vines  that  are  on  the  ground  or  a  very  low  trellis.  If  the 
vines  are  on  a  good  trellis  and  so  trained  as  to  give  the  air  a  chan-ce 
to  pass  freely  through  or  under  the  vines  but  little  trouble  need  be 
had.  The  Bordeaux  mixture  is  a  sure  preventive  for  this  disease. 
The  first  application  should  be  made  when  the  shoots  are  six  or 
eight  inches  long  and  every  two  or  three  weeks  thereafter. 

RATTLES  OR  DROPPING. 

What  is  known  as  Rattles,  or  Dropping  of  the  Grape  has 
caused  considerable  loss  in  some  vineyards.  The  trouble  is  not. due 
to  any  definite  disease  or  insect  but  to  the  combined  effect  of 
drouth,  disease,  and  insects,  in  wMch  drouth  is  the  most  prominent 
factor.  Preventive  measures  should  be  directed  toward  improving 
the  health  and  vigor  of  the  vines.  It  will  usually  be  beneficial  to 
fertilize  the  land  and  improve  the  method  of  cultivation. 


(Acknowledgement  is  due  the  Mo.  Exp.  Sta.  and  Wm.  Stahl,  Quincy,  Ills,  for 
the  loan  of  Cute.) 


Digitized  by  VjOOQIC 


108 


Enemies  of  the  Grape. 


INSECTS  AFFECTING  THE  GRAPE. 


E.  E.  Bogue. 

STEM  BORER. 

The  damage  caused  by  this  insect — unlike  that  produced  by 
some  other  borere — i©  done,  not  in  the  larval  stage  of  the  inset,  but 
in  the  perfect  stage,  by  the  beetle  itself.  It  works  on  the  ap- 
ple, pear,  and  cherry.    It  attacks  the  twig  just  above  a  bud  and 


The  apple  twig  borer,  "a,"  beetle  as  leen  frcm  above;  "b,"  same  In  outline  as 
8e«»n  from  the  side,  showin^r  projections  on  viins  covers;  "d,"  larva;  "g,"  pupa; 
"c,"  antenna;  "e,"  head  of  larva;  **h,'"  pupa  in  burrow;  all  but  "h"  much  en- 
larged. 

bores  a  cylindrical  hole  for  several  inches  in  the  center  of  the  twig 
causing  it  to  wither  and  die.  The  early  stages  of  this  insect  are  not 
well  known. 

Remedy. — The  injured  twigs  should  be  cut    out    and    burned. 
No  sure  preventative  is  known. 
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GRAY   SKBLBTONIZBR. 

This  beetle  much  resembles  the  Brown-backed  skeletonizer  in 
the  character  of  it<8  work  but  is  less  than  a  quarter  of  an  inch  long 
and  one-eighth  of  an  inch  broad.  It  i«  dark-gray  in  color  and  when 
disturbed  it  falls  to  the  ground  and  lies  stupid  where,  on  account 
of  its  color,  it  is  hard  to  see. 

Remedies. — It  succumbs  to  poisons,  but  if  poultry  can  be  in- 
duced to  feed  upon  it  there  need  be  but  little  trouble  in  getting  rid 
of  the  beetle. 

SPOTTED   YINB-CHAFBB. 

This  is  a  large  beetle  about  one  inch  long  and  half  as  broad 
and  rather  thick.  The  wing-cover«  are  tan  yellow  or  reddish  brown, 
and  each  has  a  black  spK>t  at  each  end  and  one  in  the  middle  of 
the  margin,  and  there  is  also  a  black  «pot  on  each  side  of  the  thorax. 


The  spotted  vine  chafer,  "a,"  larva;  "b,"  pupa;     c/'  mature  beettle. 

The  under  side  of  the  body  is  a  deep  bronze-green.  The  legs  of 
some  individuals  are  the  color  of  the  wing-covers  and  of  some  others 
the  color  of  the  under  side  of  the  body.  The  larva  feeds  on  decay- 
ing roots  and  stumps.  It  is  not  usually  a  troublesome  inaect,  but 
some  complaint  has  been  heard  of  its  eating  the  foliage  of  the 
grape. 

Remedy. — On  account  of  its  large  size,  hand  picking  can  be 
recommended.    Spraying  with  poisons  is  also  eflPective. 
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BROWN-BACKED    SKELBTONIZER. 

This  beetle  is  about  five-sixteenth  inches  long  by  half  as  broad, 
varying  in  color  from  reddish  bix>wn  to  black.  It  works  in  spots 
in  the  vineyard  eating  out  the  green  pulp  of  the  leaves  and  leaving 
only  the  frame  work  or  skeleton. 

Remedies. — It  may  be  destroyed  by  poisoning  the  fodiage,  spray- 
ing with  Paris  Green  or  London  purple  but  it  would  probably  be 
more  satisfactory  to  induce  poultry  to  feed  on  the  beetle. 

THE   GRAPE-VINE    LEAF   FOLDER. 

The  work  of  this  insect  is  known  by  its  beginning  on  a  small 
portion  of  the  leaf  of  the  grape,  rolling  the  upper  surfaces  together 
and  fastening  them  with  silk.    It  feeds  on  the  inside  of  the  roll 


J 

The  srrape  vine  leaf  folder.  "1."  larva,  natural  size;  "2 ,"  front  part  of 
body,  enlarsred;  "8"  pupa,  natural  size;  "4"  male  moth,  natural  size;  "5/* 
female  moth,  na/tural  size. 

and  is  thus  out  of  the  reach  of  ordinary  insecticides.  The  full 
grown  larva  is  about  three  fourths  of  an  inch  long.  It  changes  to 
the  pupa  stage  within  the  folded  leaf,  from  which  the  moth  emerges. 
The  moth  is  about  one  inch  broad  when  the  wings  are  expanded. 
The  wings  are  nearly  black,  with  a  few  white  spots  and  a  faint 
white  margin.  There  are  two  broods  each  season.  The  larva ^ 
of  the  first  brood  appear  in  May  or  June  in  Oklahoma  ana  the  fast 
one  in  August.  The  last  brood  passes  the  winter  in  the  rolled 
leaves. 

Remedies. — The  insect  has  a  parasite  that  doubtless  does 
a  good  deal  toward  keeping  it  in  check.  This  may  be  preserved 
and  the  enemy  destroyed  by  collecting  the  rolled  leaves  before  the 
moths  escape  from  them  and  enclosing  them  in  any  kind  of  a  re- 
ceptacle that  may  be  covered  with  a  piece  of  loosely  woven  cloth 
that  will  allow  the  small  parasites  to  escape,  but  will  hold  the 
months.    With  a  little  care  and  observation  this  can  be  done    very 
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BQCcesef  ally.  However,  some  recommend  that  no  attention  be  given 
the  paramte,  but  burn  the  leaves  as  soon  as  collected,  which  will 
destroy  both  paraeitee  and  motha  Spraying  with  Paris  green  aj^ 
soon  as  the  first  insects  appear  \b  effective. 

THE  ROSB-CHAFER. 

Most  of  the  fruit  growers  of  the  territory  are  familiar  with 
this  beetle.  Its  habit  of  feeding  on  the  flowers  of  the  rose  gave 
to  the  beetle  its  common  name  but  the  number  of  its  food-plants 


b 


The  rose  chafer,  "a,"  larva;  "f."  pupa;  "b.  e,  g,  h,"  structural  details. 

has  been  extended  until  it  is  now  nearly  omniverou«.  The  flowers 
and  leaves  of  the  grape  are  relished  by  it  but  the  leaves  of  the  apple, 
pear,  plum,  cherry  and  leaves  of  many  other  plants  are  greedily 
eaten  as  well  as  young  fruits. 

The  rose-chafer  appears  in  Oklahoma  in  May  and  begins  feed- 
ing voraciously  and  continues  for  from  four  to  six  weeks.  During 
this  time  each  female  lays  from  one  to  two  dozen  eggs,  singly,  in 
the  soil.  Soon  the  eggs  hatch  and  the  larva  begin  feeding  on 
the  young  grass  rootlets  if  such  are  in  reach.  If  not  then  the  root- 
lets of  other  plants  that  are  within  reach.  In  autumn  the  larva 
have  reached  maturity,  when  they  are  yellowish  in  color  with  a 
brownish  head.  They  decend  to  below  the  frost  line;  come  near  the 
surface  in  early  spring,  pupate,  and  soon  emerge  as  perfect  beetles 
to  begin  again  the  cycle  of  life.  The  insect  prefers  a  light  sandy 
sod  soil  for  a  breeding  ground,  so  that  if  the  grape  growers  guard 
their  vineyards  against  this  condition  it  will  be  a  good  preventive 
measure. 

Remedies. — ^The  beetle  can  not  be  easily  poisoned.  Hand 
picking  twice  a  day,  from  the  flrst  appearance  and  as  long  as  the 
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beetles  last,  may  be  practicable.  Coaxing  poultry  with  wheat  to 
where  the  insects  are  and  then  jariing  them  onto  the  gronnd  may 
be  a  means  of  getting  rid  of  the  pest. 

GRAPE-BEBRY  MOTH. 

This  insect  passes  the  winter  in  the  pnpa  stage  concealed  in 
the  old  leaves.  The  first  brood  in  the  spring  feeds  on  the  flowers, 
leaves  and  tendrils  of  the  grape  and  the  second  one  feeds  in  the 
young  grapes.  Infested  berries  show  a  round  scar  on  one  side.  If  a 
berry  is  cut  open,  the  larva  will  be  found  within.  When  fully 
grown,  it  is  a  little  over  a  fourth  of  an  inch  long  and  dark  colored 
It  comes  out  of  the  berry  and  passes  the  pupal  stage  in  a  piece  of  a 
leaf.  The  expanded  moth  is  a  little  less  than  half  an  inch  across. 
The  front  wings  are  mottled  bluish  and  gray  and  the  hind  wings 
dull  dark  colored.  The  moth  itself  does  no  harm  but  lays  the  eggs 
which  hatch  into  pupae. 

Remedies.  From  the  nature  of  the  case,  poisons  are  of  no 
value  for  preventing  injury  from  this  insect.  About  the  only  way 
of  preventing  loss  from  them  is  to  cover  each  bunch  of  grapes  with 
a  small  paper  sack,  and  this  method  is  too  exx>ensive  to  be  used  ex- 
tensively. In  the  fall,  all  poor  fruit  and  old  leaves  should  be  de- 
stroyed to  prevent  the  insect  from  passing  the  winter  in  them. 
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INSECTICIDES  AND  FUNGICIDES. 


BOBDBAUX   MIXTUBB. 

Copper  BQlfate  (bine  vitriol)  4  ponndfl^ 

Qaicklime  (not  air  filacked)  4  poands. 

Water,  to  make  50  gallofoa 

Dissolve  the  copper  sulfate  in  about  two  gallons  of  hot  water, 
contained  in  a  wooden  vessel,  by  stirring,  or  even  better  by  mivpend- 
ing  the  sulfate  contained  in  a  cheese  cloth  sack,  in  a  large  bucketful 
of  cold  water.  With  the  cold  water  and  cheese  cloth  bag,  a  longer 
time  is  required.  Pour  the  sulfate  solution  into  the  barrel  or  tank 
used  for  spraying,  and  fill  one-third  to  one-half  full  of  water.  Slack 
the  lime  by  addition  of  a  small  quantity  of  water,  and  when  slacked 
cover  freely  with  water  and  stir.  Pour  the  milk  of  lime  thus  made 
into  the  copper  sulfate,  straining  it  through  a  brass  wire  strainer  of 
about  30  meshes  to  the  inch.  Pour  more  water  over  the  remaining 
lime,  stir  and  pour  into  the  other;  repeat  this  operation  until  all 
the  lime  but  stone  lumps  or  sand  is  shaken  up  in  the  milk  of  lime. 
Now  add  water  to  make  50  gallons  in  the  tank.  After  thorough  agi- 
tation the  mixture  is  ready  to  apply.  The  mixture  must  be  made 
fresh  before  using,  and  any  left  over  for  a  time,  should  be  thrown 
out  or  fresh  lime  added. 

AMMONIACAL  SOLUTION  OF  COPPER  CABBONATB. 

Copper  carbonate,  6  ounces. 

Ammonia,  about  3  pints. 

Water,  50  gallons. 

Dissolve  the  copper  carbonate  in  the  ammonia  and  add  the 
water. 

Caution.  Use  no  more  ammonia  than  is  required  to  dissolve 
the  copper  carbonate.  Ammonia  is  variable  in  strength,  and  the 
amount  required  must  be  tested  in  practice. 

To  make  copper  carbonate:  Dissolve  10  pounds  copper  sulfate 
(blue  vitriol)  in  10  gallons  of  water,  also  12  pounds  carbonate  of 
soda  in  same  quantity  of  water.  When  cool  mix  the  two  solutions 
slowly,  stirring  well.  Allow  the  mixture  to  stand  twelve  hours 
and  settle,  after  which  pour  off  the  liquid.    Add  the  same  quantity 
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of  water  as  before,  stir  and  allow  to  stand  the  same  length  of  time. 
Repeat  the  operation  again,  after  which  drain  and  dry  the  blue 
powder,  which  is  copper  carbonate. 

POTASSIUM  SULFID. 

Potassium  Sulfld  (liver  of  sulfer)  3  ounces. 

Water,  10  gallons. 

This  solution  is  valuable  for  the  gooseberry  and  other  powdery 
mildews,  for  which  it  seems  even  more  effectual  than  Bordeaux 
mixture,  although  its  effects  are  less  lasting.  It  does  not  discolor 
the  fruit  and  is  quite  harmless. 

PARIS    ORBBN. 

Paris  Green,  1  pound, 

Water,  100-200  gallons. 

For  the  destruction  of  insects  that  eat  the  foliage  or  fruit,  Paris 
green  is  a  valuable  remedy.  It  can  be  used  in  water  in  the  above 
proportions,  the  stronger  mixture  being  used  for  potatoes,  while 
for  fruits  it  is  seldom  advisable  to  use  more  than  1  pound  in  200 
gallons  of  water,  unless  in  connection  with  lime  water  or  Bordeaux 
mixture.  It  is  always  advisable  to  first  form  a  paBte  with  a  small 
amount  of  water  before  preparing  it  for  spraying.  For  low  plants 
Paris  Green  may  be  used  in  a  powder  form,  either  alone  or  with  one 
hundred  times  its  weight  of  plaster.  London  purple  is  sometimes 
used  in  place  of  Paris  Green,  but  it  is  more  apt  to  injure  the  foliage. 

KEROSENE    EMULSION. 

Dissolve  one-half  pound  hard  soap  in  one  gallon  of  water  (pre- 
ferably soft  water)  and  while  still  hot,  remove  from  the  fire  and  add 
two  gallons  of  kerosene.  WTien  soft  soap  is  used,  take  equal  quanti- 
ties of  soap  and  oil  and  omit  the  water  before  mixing.  Stir  the 
mixture  violently  by  driving  it  through  a  force  pump  back  into  the 
vessel,  until  it  becomes  a  creamy  mass  that  will  not  separate.  This 
requires  usually  from  five  to  ten  minutes.  The  emulsion  is  then 
ready  to  be  diluted  with  water  and  applied.  For  the  common  scale 
insects  and  hard  bodied  insects,  like  the  chinch  bug,  use  1  part 
emulsion  to  8  or  10  parts  water.  For  soft  bodied  insects  (plant 
lice,  etc.)  use  1  pint  emulsion  to  15  or  20  parts  water. 

Kerosene  emulsion  kills  by  contact  and  therefore  the  applicar 
tion  should  be  very  thorough.  It  may  be  used  against  a  great  many 
different  pests,  but  is  especially  valuable  for  destroying  those  with 
sucking  mouth-parts,  for  they  cannot  be  killed  with  arsenical 
poisons. 


Digitized  by  VjOOQIC 


Cautions,  115 


HELLEBORE. 

Fresh  White  Hellebore,  1  once. 

Water,  5  gallons. 

Hellebore  is  often  employed  in  cases  where  arsenical  poisons 
would  be  objectionable.  For  insects  that  chew,  and  especially  for 
the  currant  and  cabbage  worms. 

PYRETHRUM  OR  BUHACH. 

Pure  fresh  Pyrethrum,  1  once, 

Water,  5  gallons. 

Valuable  against  both  chewing  and  sucking  inisects,  e^pacially 
upon  maturing  fruits  or  vegetables,  and  upon  flowering  plants.  It 
can  also  be  applied  in  a  powder  form  with  a  bellows. 

CAUTIONS. 

The  copper  solution  should  be  made  in  wood,  glass  or  earthen 
vessels,  and  should  not  be  prepared  in  iron  or  tin. 

Care  should  .be  taken  against  spraying  plants  of  any  kind  with 
lime  or  poisonous  mixtures  within  four  or  five  weeks  of  the  time 
they  are  to  be  used  as  food. 

Study  carefully  the  nature  of  the  insect  or  disease  and  select 
the  remedy  that  is  most  likely  to  destroy  it  without  injuring  the 
plants. 

Do  not  spray  while  the  trees  are  in  blossom  as  the  bees  will 
be  destroyed;  they  help  to  fertilize  the  flowers. 

Pumps  for  the  application  of  insecticides  and  fungicides 
Aauld  be  sufficiently  powerful  to  cover  the  trees  or  plants  with  a 
fine  mist,  and  where  copper  compounds  are  to  be  used,  the  work- 
ing parts  should  be  of  brass,  and  if  all  portions  that  are  to  come 
in  contact  with  the  spraying  mixture  are  of  brass,  the  durability 
of  the  pump  will  be  greatly  increased. 
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VAEIETY  TESTS  OF  FRUIT. 


0.  if.  Morris. 

APPLBS. 

The  following  varieties  set  fruit  in  1900: 

American  Summer  Pearmain,  Arkansas  Beauty,  Arkansas 
Black,  Bledsoe,  Black  Annette,  Black  Warrior,  Carolina  Watson, 
Chester's  Early  White,  Cole's  Quince,  Cullen's  Keeper,  Dickinson, 
Duchess,  Duchess  of  Oldenberg,  Early  Harvest,  Early  Pennock, 
Enoirmous,  Fallawater,  Fanny,  Fenley,  Flory's  Bellflower,  Gano, 
Hightop  Sweet,  Indian,  Jewett's  Best,  Jones'  Seedling,  Kansas 
Queen,  Kentucky  Red  Streak,  Keswick  Codlin,  Eling,  Kittagaskee, 
Late  Strawberry,  Limbertwig,  Little  Romanite,  Lowell,  Maiden's 
Blush,  Missouri  Pippin,  Moon,  Nantahalle,  Nickajack,  Northern 
Sweet,  Oldenberg,  Orchard  Bed,  Plumb  Cider,  Pomeroy,  Pyle'«  Red 
Winter,  Bed  Winter  Pearmain,  Shockley,  Stewart's  Golden,  Stamp, 
Trenton's  Early,  Twenty  Ounce,  Wagner,  Water. 

The  following  varieties  bloomed  but  set  no  fruit  : 

Chattahoochee,  Chenango  Strawberry,  Early  Ripe,  Elkhorn, 
Huntsman,  Ingram,  Lauren's  Greening,  Minkler,  Nero,  Primate, 
Rebel,  Rhodes'  Orange,  Roman  Stem,  Tuscaloosa,  Vandever,  White 
Pippin,  White  Spanish  Rennett. 

PBABS. 

The  following  varieties  set  fruit  in  1900. 
Bartlett,  Kieffer,  Clapp's  Favorite.    Duchess  bloomed  but  aet 
no  fruit. 

CHBBBIES. 

The  following  varieties  set  fruit  in  1900: 

Belle  de  Choisey,  Dye  House,  Early  Richmond,  English  Morello, 
Montmorency,  Olivet. 

PLUMS, 

The  following  varieties  set  fruit  in  1900: 

Botan,  Burbank,  Emerson,  Forest  Garden,  Golden,  Beauty, 
Harttankio,  Mrs.  Clifford,  Newton,  Ogon,  Pottawattamie,  Weaver, 
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Wolf'fi  Free  Stone,  Wooten,  and  Yosebe.    Lone  Star  bloomed  but 
set  no  frnit. 

APRICOTS. 

The  following  yarieties  set  frnit  in  1900: 
Alexander,  Early  Golden,  Gibbs,  Golden  Russian,  J.  L.  Bndd, 
Jackson,  Luizet,  and  Oldberg. 

PBACHES. 

The  following  varieties  set  fruit  in  1900: 

Alexander,  Alice  Haupt,  Arkansas  Traveler,  Barnes,  Becquett*s 
Cling,  Becqnett's  Free,  BelPs  October,  Bishop,  Bonanza,  Champion, 
Champion  Mark,  Chinese  Cling,  Cobbler,  Crimson  Beauty,  Crotheri, 
Druid  Hill,  Early  Rivers,  Early  York,  Eldred  Cling,  Gen.  Taylor, 
Haynes'  Surprise,  Heath  Cling,  Heath  Free,  J.  B.  Cling,  June  Rose, 
Mamie  Ross,  Miss  Lolo,  Mountain  Rose,  Mrs.  Brett,  Raisin,  Ring- 
gold, Salaway,  Scruggs,  Stump,  Sylphide,  Thurber,  Topaz,  Utah 
Cling,  Walker,  Wonderful,  and  Yellow  St.  John. 
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TREE  PLANTINGS. 


The  forestry  plantation  of  the  station  has  been  extended,  a 
piece  of  rough  ground  unsuited  for  cultivation  being  utilized  for 
this  purpose.  The  following  summary  of  trees  set  in  February, 
1900  is  of  interest.  The  yearling  seedlings  were  set  in  rows  four 
feet  apart  and  from  two  to  four  feet  apart  in  the  row. 


Kind. 


No.  set. 

No.  Living: 

June  1,  1900 

9000 

7650 

5000 

4900 

5000 

4750 

5000 

4850 

5000 

4500 

3000 

1050 

3000 

1200 

Per  ct.  dead. 


White  elm 

Soft  maple 

Catalpa 

Black  locust.. 

Box  elder 

White  ash 

Honey  locust 


15 

2 

5 

3 

10 

65 

60 


Tree  Plantings  At  Station. 
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The  elms  were  in  poor  condition  when  set  out  and  ander  nor- 
mal conditions,  a  larger  per  centage  would  probably  survive.  The 
seedlings  were  purchased  at  a  cost  of  {3.00  per  thousand.  The  ac- 
companying engraving  shows  a  portion  of  this  year's  planting  in 
the  foreground.  The  rest  of  the  picture  shows  the  growth  attained 
in  two  years. 

Clean  cultivation  is  given  so  long  as  it  is  possible  to  get  through 
the  rows  with  a  horse.  A  portion  of  the  planting  is  trimmed 
and  thinned  as  the  trees  become  larger,  another  is  trimmed  but 
not  thinned,  and  another  is  allowed  to  grow  without  attention,. 
The  different  kinds  are  planted  after  a  definite  plan  and  arranged 
so  as  to  furnish  data  later  as  to  the  effect  of  environment  on  the 
growth. 
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STOCK  FEEDING. 


F.  0.  Burii8. 


It  is  generally  conceded  that  stock  husbandry  is  the  most  pro- 
fitable branch  of  farming,  and  that  for  agrioalture  to  be  on  a  sub- 
stantial and  profitable  basis  in  a  given  locality,  enough  stock  should 
be  kept  on  every  farm  to  consume  the  greater  part  of  the  products 
produced  there.  Still  it  is  a  fact  that  many  thousands  of  dollars 
are  lost  every  year  in  Oklahoma  upon  poor  stock  and  through  im- 
proper methods  of  feeding.  This  is  not  any  moire  true  here  than  in 
many  other  localities.  Oklahoma  has  made  rapid  progress  in  the 
stock  industry,  but  there  is  still  much  room  for  improvement.  At 
the  present  time  too  much  of  the  stock  of  Oklahoma  is  shipped  out 
to  be  finished  elsewhere.  With  her  mild  winters,  and  great  variety  of 
feeds  in  abundance,  no  other  section  should  excel  her  in  the  produc- 
tion of  the  finished  article. 

But  the  time  has  passed  when  stock  feeding  can  be  carried  on 
in  an  ignorant  and  haphazard  way  and  afford  the  feeder  much  profit* 
The  successful  stockman  must  be  able  to  disicriminate  between  good 
and  poor  animals,  i|,nd  use  the  information  that  is  given  him  on  the 
composition  and  digesti'biUty  of  feeds,  and  be  able  to  combine  them 
in  the  most  economieal  form  so  as  to  produce  the  best  gains  or  larg- 
est yield  of  products  for  the  feed  consumed.  In  other  words  he 
must  know  something  of  the  science  of  stook  feeding.  He  should 
know  why  a  pound  of  alfalfa,  if  properly  used  is  worth  two  to  three 
times  as  much  as  a  pound  of  prairie  hay,  and  about  four-fifths  as 
much  as  a  pound  of  bran,  or  how  a  ton  of  cotton  seed  meal  can  be 
made  to  yield  |45  per  ton,  when  com  is  worth  twenty-eight  cents  i>er 
bushel ;  or  why  a  number  of  pounds  of  a  certain  mixture  of  feeds 
will  produce  a  third  more  gain  in  growth  than  the  same  number  of 
pounds  of  a  different  mixture  when  fed  to  the  same  animal. 

For  a  good  many  years  scientists  have  been  at  work  solving 
these  problems  for  the  farmer,  and  of  late  years  the  results  have 
been  greatly  simplified,  so  that  now  a  school  boy  can  understand 
them,  and  the  number  of  farmers  that  are  utilizing  the  information 
that  is  given  in  the  published  feeding  tables  and  standards,  is  in- 
creasing rapidly  every  year,  but  still  the  number  is  not  as  large  as  it 
should  be. 
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COMPOSITION  OF  ANIMALS. 

The  animal  body  that  the  farmer  m  endeavoring  to  produce  is 
made  np  of  a  claas  of  substances  very  similar  to  those  found  in 
plants,  and  these  are  grouped  under  the  heads;  water,  ash  or  min- 
eral matter,  fat)  and  protein  or  nitrogenous  matter.  The  plant  is 
the  source  from  which  the  animal  obtains  these  ingredients  with  the 
exception  of  water  and  that  only  in  part  comes  from  the  plant. 

COMPOSITION  OF  FBBDS. 

In  addition  to  the  four  groups  of  substances,  water,  ash,  pro- 
tein, and  fat,  which  are  found  both  in  animals  and  plants,  there  is 
an  additional  group,  called  carbohydrates,  found  only  in  plants. 

Water.  From  40  per  cent  to  60  per  cent  of  the  animal  body 
consists  of  this,  and  it  is  found  in  all  feed  stuffs,  varying  in  amount 
from  10  per  cent  to  90  per  cent.  Dry  clover  hay  contains  about  20 
per  cent,  field  cured  com  stover  40  per  cent,  and  sugar  beets  90  per 
cent.  As  a  rule  the  water  in  the  feed  hoB  no  more  value  than  the 
water  from  the  well,  and  generally  the  higher  the  water  content  of 
a  feed,  the  less  its  value  per  ton,  but  there  are  times  when  a  little 
OTMsculent  feed  as  silage  or  sugar  beets  is  very  important.  Aside 
fpom  this  the  value  of  a  feed  is  figured  on  the  water-free  content 
and  the  water  in  a  feed'  has  no  value.  The  term  dry  matter  is  ap- 
plied to  the  part  of  the  feed  after  all  the  water  in  it  hasi  been  driven 
off  by  an  artificial  heat. 

Ash.  This  is  the  part  left  after  burning  the  plant.  It  is  the 
source  of  the  mineral  matter  of  the  body  and  as  such  is  important. 
WMle  there  is  only  a  small  per  cent  of  it  in  plants,  the  ordinary  mix- 
tares  of  feeds  contain  it  in  sufficient  quantity  for  the  requirements 
of  the  animal  in  the  majority  of  cases.  The  rough  feedsi,  such  as 
the  hays,  contain  a  much  larger  per  cent  than  the  grains.  Young 
pigs  fed  exclusively  on  corn  will  not  receive  sufficient  ash  for  proper 
growth.  This  is  one  of  the  very  few  examples  where  it  may  be 
lacking  in  sufficient  quantity.  It  is  quite  essential  that  it  be  pres- 
ent in  the  feed  of  growing  animals  in  sufficient  quantity,  as  it  enters 
largely  into  the  growth  of  the  skeleton. 

Protein  is  a  name  applied  to  a  group  of  substances  found  in 
plants  and  animals,  and  to  which  great  importance  is  attached,  be^ 
cause  they  are  the  only  substances  in  plants  and  animals  that  con- 
tain nitrogen,  hence  the  term  nitrogenous  group  that  is  sometimes 
applied  to  them.    The  white  of  egg  and  casein  of  milk  are  good 
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examplee  of  animal  matter  belonging  to  this  group,  and  the  gluten 
of  wheat  is  an  example  of  vegetable  matter.  All  feeds  contain  eome 
protein,  but  some  a  much  larger  per  cent  than  others.  Moet  of  our 
common  feeds  raised  on  the  farm  are  deficient  in  it,  and  do  not  fur- 
nish the  proper  amount  to  give  the  best  results  in  feeding.  Protein 
in  the  feed  is  used  by  the  animal  system  in  forming  milk,  wool,  mus- 
cle, and  hair,  and  in  fact  all  the  working  machinery  of  the  body  and 
all  other  slbstances  containing  nitrogen,  and  is  absolutely  indispen- 
sable in  the  formation  of  these  as  no  other  substance  can  take  its 
place,  no  matter  in  what  quantities  furnished.  Hence  protein  is 
very  essential  in  the  feeds  of  growing  animals  and  others,  whose 
functions  or  work  require  the  formation  of  the  above  products. 

Such  feeds  as  cotton  seed  meal,  linseed  oil  meal,  and  soy  bean 
meal  are  very  rich  in  protein,  cotton  seed,  bran,  clover  hay  and  aJ- 
falfa  are  moderately  rich  in  it,  while  Kafir  and  com  stover,  pra- 
irie hay,  and  millet  hay  contain  only  very  small  per  cents.  The 
above  is  the  reason  why  suoh  feeds  as  cotton  seed  meal,  linseed 
meal,  etc.,  command  high  prices  on'  the  market;  as  it  is  generally  the 
per  cent  of  digestible  protein  that  a  feed  contains  that  deter- 
mines its  feeding  value. 

Carbohydrates^  comprise  a  group  of  substances  rich  in  the  ele- 
ment carbon.  As  was  noted  this  group  does  not  appear  in  the  ani- 
mal body.  In  the  plant  it  constitutes  the  fiber,  sugar,  starch,  and 
gums  and  similar  substances.  The  function  of  carbohydrates  in  the 
animal  body  is  to  furnish  heat,  energy,  and  to  build  up  the  fat  of  the 
body.  All  our  common  feeds  contain  it  in  large  quantities,  and  of 
the  rough  feeds  as  hay  and  fodders,  over  90  per  cent,  of  the  digesti- 
ble portions  are  carbohydrates,  and  all  feeds  contain  a  much  larger 
per  cent,  of  them  than  of  any  other  ingredient.  Present  in  such 
abundance  it  is  a  cheap  article  in  the  food  and  the  feeder  does  not 
need  to  concern  himself  much  about  it  only  to  see  that  it  is  present 
in  the  proper  proportion  with  the  protein. 

Fat,  The  form  in  which  this  appears  in  the  body  is  familiar  to 
every  one.  It  is  stored  up  there  for  future  use  by  the  animal  sys- 
tem. In  the  plants  it  is  the  fatty  matter,  as  oils  and  some  of  the 
gums.  It  is  so  similar  to  the  carbohydrates  in  composition  and  the 
function  it  performs  that  it  might  have  been  considered  under  that 
head.  It  is,  however,  more  easily  utilized  by  the  system  than  the 
carbohydrates  and  it  has  been  found  to  be  worth  2  1-4  times  as  mach 
for  the  animal's  use.  So,  in  finding  the  value  of  a  feed  the  fat  is  mnl- 
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tiplied  by  2  1-4  and  added  to  the  carbohydrates.  In  feeding  the  tab- 
lee  the  fiit  and  carbohydTates  are  combined  in  thi«  way  and  given 
in  one  column. 

UNDERSTANDING  FEBDINQ  TBRMS 

There  has  been  some  difficulty  with  farmers  grasping  the  mean- 
ing of  some  of  these  terms  because  they  are  new  to  them,  but 
there  should  not  be  as  they  are  as  simple  as  the  word  "water"  and 
carry  as  much  meaning.In  practical  work  one  does  not  think  of  the 
elements  that  go  to  make  up  water,  and  neither  is  it  necessary  with 
these  terms.  Think  of  protein  for  instance  as  the  name  of  a  group 
of  substances  found  in  feeds  and;  realize  the  part  it  plays  in  the  ani- 
mal organism,  and  that  nothing  else  can  be  substituted  for  it.  Ani- 
mals will  die  without  water  and  will  not  make  the  proper  growth 
without  enough  of  it;  the  same  is  true  of  protein.  When  the  farmer 
looks  at  these  terms  in  this  way  he  will  have  no  more  trouble  in 
comprehending  them. 

TERMS  USED  IN  FEEDING. 

The  scientist  has  found  that  for  the  proper  and  most  rapid 
growth  of  animals,  or  the  largest  production  of  milk,  wool,  etc.,  the 
forgoing  substances  which  are  called)  food*  nutrients,  must  be  pre- 
sent  in  the  food  of  animaJs  in  certain  proportions;  these  proportions 
vary  with  the  age  of  the  animals  and  the  uses  to  which  they  axe 
put. 

Now  the  balanced  ration  that  the  farmer  has  heard'  moire  or 
less  about,  is  nothing  more  than  a  ration  in  which  the  feeds  are  so 
mixed  as  to  furnish  these  food  nutrients  in  the  proper  proportions 
and  amounts.  The  nutritive  ratio  of  a  feed  is  an  expression  of  the 
relation  of  the  digestible  protein  contained  to  the  digestible  carbo- 
hydrates and  fat  equivalent,  and  iis  determined  by  multiplying  the 
fat  by  2  1-4  and  adding  it  to  the  carbohydrates,  and  dividing  the 
sum  by  the  number  of  pounds  or  -per  cent,  of  protein.  This  design- 
ates how  many  pounds  of  carbohydrates  and  fat  equivalent  there 
are  to  each  pound  of  protein.  For  instance  if  the  sum  of  the  carbo- 
hydrates and  fats  divided  by  the  protein  equaled  6,  it  would  mean 
that  there  was  one  pound  of  the  latter  to  every  6  lbs.  of  the  former 
and  would  be  expreissed  1:6.  The  nutritive  ratio  is  epoken  of  as 
being  wide,  or  narrow,  and  the  same  terms  are  applied  to  a  ration. 
The  terms  have  reference  to  the  proportion  of  the  protein  to  the 
carbohydrates  and  fat.    For  example,  in  alfalfa  where  there  are 
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3.8  Iba.  of  carbohydrateB  and  fat  for  each  pound  of  protein,  the 
nutritive  ratio  is  very  narrow  and  in  corn  Btover  where  there  are 
about  20  IbB.  of  carbohydratee  to  each  pound  of  protein,  the  nutri- 
tive ratio  is  very  wide. 

FBEDING  STANDARDS. 

The  reeialts  as  determined  by  scientists  as  to  how  much  of  the 
different  food  nutrients  animals  must  have  under  different  condi- 
tions, have  been  tabulated  and  are  called  feeding  standards.  They 
are  not  given  as  inflexible  rules  but  as  guides  to  the  farmer  and  will 
need  altering  in  cases.  These  are  given  in  table  one.  Ck>lumn  one, 
designated  dry  matter  ie  given  to  aid  the  feeder  in  giving  the  proper 
bulk  of  food  to  the  animal.  It  includes  all  the  feeding  ingredients 
minus  the  water.  The  figures  given  in  the  various  columns  are  giv- 
en for  animals  of  a  certain  weight  but  may  be  calculated  to  animals 
of  any  weight. 

DIGESTIBILITY  OF  FBEDS,  AND  FEEDING  TABLES. 

Not  all  the  ingredients  in  a  feed  are  digested,  and  as  only  the 
digested  portion  can  be  utilized  by  the  animal  system,  in  feeding 
tables  only  the  per  cent  of  digestible  ingredientB,the  portion  of  value 
to  the  animal,  is  given.  These  per  cents  have  been  determined 
after  many  actual  feed-trials  with  the  work  of  the  chemist.  The 
results  given  are  the  averages  of  many  determinations  and  of  feeds 
in  normal  condition.  If  feeds  are  neglected  and  left  to  bleach  in 
the  weather  or  become  damaged  otherwise,  they  will  not  contain 
nearly  as  high  a  feeding  value  as  is  given  in  the  table.  Table  two 
gives  the  digestible  nutrients  of  feedb  in  the  reach  of  Oklahoma 
farmers.  The  only  explanation  that  the  table  needs  is  that  the 
work  of  combining  the  fats  and  carbohydrates  has  been  performed 
and  the  result  placed  under  one  column. 

MIXING  FEEDS  ACCORDING  TO  FEEDING  STANDARDS. 

First,  the  feeder  must  refer  to  the  feeding  standards  and  find 
under  what  class  the  animal  comes  that  he  has  to  feed  and  what 
proportion  and  amount  of  the  food  nutrients  are  required.  Is  it  an 
animal  that  requires  a  larger  proportion  of  protein  or  not?  If  it  Is 
he  must  count  on  using  some  food  rich  in  protein.  The  feeder  should 
select  feeds  within  his  reach  and  those  that  he  thinks  will  give 
the  desired  results,  always  giving  due  consideration  to  the  market 
value  of  each.    Determine  the  number  of  pounds  of  the  feeds  that 
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the  animal  shoald  have,  and  then  refer  ta  table  two  of  digestible 
nntrientfi  and  figure  out  the  pounds  contained  in  each  feed  selected. 
Compare  the  totals  with  the  numbers  foand  required  for  the  animal 
according  to  the  feeding  standard.  If  the  ration  does  not  furnish 
the  nutrients  in  the  required  proportion  and  amomnts,  reduce  the 
feed  that  does  not  seem  to  furnish  enough  protein,  or  vice  versa, 
and  add  one  that  contains  more  protein  or  less  coirbohydTates.  Con- 
tinue  this  adjustment  until  the  digestible  nutrients  in  the  ration 
approximate  those  required  in  the  standard,  and  the  ration  would 
be  said  to  be  a  balanced  ration  and  the  nutritiye  ratio  a  proper  one. 
The  following  example  may  help  to  make  the  method-  clear.  A 
bunch  of  steers,  averaging  900  pounds  are  to  be  fattened.  Calcu- 
late the  ration  per  head  and  per  day.  Referring  to  the  feeding 
standard  to  get  the  nutrients,  we  find  that  for  a  1000  lbs.  steer, 
is  required  dry  matter  27  lbs.,  protein  2.5  Iba,  carbohydrates  and 
fat  equivalent  16.1,  substracting  10  per  cent  from  each  one  of 
these  as  the  steer  is  10  per  cent  lighter  than  the  one  given  in  the 
standardi,  we  have  the  following:  Dry  matter  24.3  lbs.,  protein 
2.26  lbs.,  carbohydrates  and  fats  14.49  lbs.  Take  a  common  ration 
for  a  steer  of  this  size,  24  lbs.  com  and  12  lbs.  corn  stover.  Befer- 
ring  to  the  feeding  tables  we  find  the  following  for  the  com : 

Dry  matter  per  cent  8.91x24  equals  21.36  lbs. 
Protein  per  cent  7.9x24  equals  1.89  lbs. 
Carbohydirates  and  fat  76.4x24  equals  18.33  lbs. 

The  same  table  gives  us  for  corn  stover: 

Dry  matter  per  cent  59.5x12  equals  7.20. 
Protein  per  cent  1.7x12  equals  .204. 
Carbohydrates  and  fat  32.4x12  equals  3.9. 

Tabulating  the  above  we  have  the  following: 


Dry 
Matter- 
lbs. 

Digestible: 

Protein- 
lbs. 

Carbo- 
hydrates 
and  fat- 
lbs. 

Nutritive 
Ratio. 

24  lbs.  com  contains 

21.36 
7.2 

1.89 
.204 

18.33 
3.9 

1:  9.7 

12  lbs.  corn  stover 

1:19.9 

Total  contained 

28.56 
24.3 

2.1 
2.25 

22.23 
14.49 

1:10.6 

Required  amount 

1:  6.4 
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The  important  points  to  notice  are  that  the  protein  lacks  prac- 
tically 1-4  lb.,  and  the  carbohydrates  are  about  8  lbs.  too  mucU, 
which  makes  10.6  lbs.  of  carbohydrates  to  each  pound  of  protein 
when  there  should  be  only  6.4  lbs.  The  dry  matter  should  be  at 
least  two  pounds  less.  With  the  nutrients  in  thid  proportion  the 
steer  would  not  make  as  rapid  gains  and  it  would  take  more  pounds 
of  feed  to  make  a  pound  of  gain  than  if  the  pr-oportion  of  protein 
were  nearer  the  carbohydrates. 

The  ratio  could  be  remedied'  as  follows:  Reduce  the  corn  to 
14  pounds  and  add  4  pounds  of  cotton  seed,  reduce  the  com  stover 
to  5  pounds  and  add  6  pounds  of  alfalfa  hay.  Referring  to  table 
two  for  the  per  cent  of  digestible  nutrients  in  theise  feeds  and  mak- 
ing the  computations  as  before  we  have  the  following: 


Dry 
Matter. 

Digestible: 

Protein. 

Carbo- 
hydrates 
and  fat. 

Nutritive 
Ratio. 

14  lbs.  com 

12.46 
3.58 
3 
5.52 

1.106 
.5 

.085 
.66 

10.69 
1.2 
1.72 
2.53 

1:  9.7 

4  lbs.  cotton  seed 

1:  5.9 

5  lbs.  com  stover 

1:19.9 

6  lbs.  alfalfa 

1:  3.8 

Total 

24.56 
24.3 

2.351 
2.25 

16.14 
14.49 

1:  6.8 

Required  amount 

1:  6.4 

Both  the  protein  and  the  cai'bohydrates  are  a  little  too  high 
and  the  nutritive  ratio  a  trifle  wide,  but  near  enough  for  practical 
purposes.  On  this  ration  the  steer  would  make  larger  gains  and  ou 
less  grain  per  day. 

The  following  comparison  taken  from  the  steer  feeding  ex- 
periments of  the  past  winter  at  this  station  will  illustrate  the  value 
of  an  approximate  balanced  ration  as  compared  with  one  carrying 
too  large  a  proportion  of  carbohydrates,  known  as  a  wide  ration. 

Five  steers  were  fed  on  corn  meal  and  alfalfa  hay  and  five  on 
corn  meal  and  Kafir  com  stover.    Taking  the  average  number  of 
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pounds  of  feed  per  day  and  per  head  and  determining  the  nuturi- 
emts  in  each,  we  have  the  following: 


Dry 
Matter. 

Digestible: 

Protein. 

Carbo- 
hydrates 
and  fat. 

Nutritive 
Ratio. 

17.84  lbs.  com  meal 

15.88 
11.84 

1.36 
1.39 

13.62 
5.33 

12.87  lbs.  alfalfa  hay 

Total 

27.72 

16.61. 
8.35 

2.75 

1.47 
.15 

18.95 

14.26 
4.52 

1:  6.9 

18.67  lbs.  corn  meal . . 

10.33  lbs.  Kafir  com  stover 

Total 

24.96 

1.62 

18.78 

1:11.6 

Standard  required 

29.7 

2.75 

17.71 

1:  6.4 

The  nutrients  given  as  required  are  for  a  1100  lb.  steer.  The 
steers  were  feed  all  the  alfalfa  hay  and  Kafir  stover  they  would 
eat  and  more  or  less  waste  was  left,  but  only  the  actual  amount 
that  they  did  eat  was  considered  in  the  ration.  The  com  meal  al- 
falfa fed  steers  required  30^  per  cent  less  grain  to  produce  a  pouuil 
of  gain,  and  gained  .53  of  a  pound  more  per  head  each  day,  than  the 
com  meal  Kafir  stover  fed  steers. 

The  fact  should  not  be  overlooked  that  there  are  cases  where 
the  balanced  ration  is  not  the  most  economical.  This  will  be  in- 
fluenced by  the  relative  market  price  of  feeds  and  the  animals  that 
are  to  be  fed.  For  instance  if  corn  is  very  cheap  thi;  feeder  will  not 
be  justified  in  paying  high  prices  for  mill  stuflf  to  feed  in  very  large 
quantities  to  fattening  steers,  unless  it  be  for  the  finishing  period. 
The  carbohydrates  that  he  wouW  waste  are  too  cheap  in  15  cent  corn 
to  justify  him  to  buy  high  priced  protein  to  save  them.  But  geiier- 
ally,  feed  containing  enough  protein  at  a  reasonable  pri  e  can  b3  bad 
on  the  farm  at  a  price  that  will  justify  an  approximate  balaric^d 
ration  in  the  majority  of  cases.  Besides  the  loss  of  food  nutriFnt>, 
there  are  detrimental  results  caused  by  an  unbalanced  raHo~». 
Growing  stock  are  stunted;  dairy  cows  are  dried  up,  in  breeding 
stock  the  animal  system  is  weakened,  etc.  For  such  cases  a^  these 
the  balanced  ration  will  pay,  even  if  it  is  necessary  to  purchase  such 
feeds  as  oil  meal,  etc.,  that  are  generally  considered  high  priced. 
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SOME  OKLAHOMA  FEEDING  STUFFS. 

COTTON  SBED     AND  ITS  PBODUCTS. 

'  The  cotton  plant  furnishes  some  very  valuable  food  products. 

The  seed  is  quite  rich  in  protein  and  contains  some  3^  pounds 
more  per  hundred  than  corn.  The  use  of  it  could  be  greatly  in- 
creased with  profit  amoung  farmers.  It  is  not  practical  to  feed 
it  to  hogs  as  it  requires  special  preparation  for  them,  but  gives  the 
best  results  when  mixed  with  corn  and  fed  to  cattle. 

Cotton  seed  meal,  the  product  from  the  oil  mills,  is  very  rich  in 
protein;  in  fact  contains  more  protein  than  any  other  feed.  All 
stock  relish  it  and  do  well  on  it  when  mixed  with  other  feed^  but 
it  must  be  fed  with  great  precalltion  to  hogs,  as  after  four  weeks 
feeding  on  it,  they  commence  dying.  This  etation  haB  been  suo- 
cessful  in  feeding  it  to  hogs  without  fatal  results,  by  discontinu- 
ing the  cotton  seed  meal  after  four  weeks  feed,  for  about  two  weeks, 
and  then  adding  the  cotton  seed  meal  again  for  four  weeks  and 
soon. 

Dairy  cows  should  not  be  fed  more  than  2  to  3  pounds  of  it  per 
day,  and  Hteers  not  more  than  six  to  eight  for  the  best  results. 
Steers  when  fed  large  quantities  longer  than  80  to  90  days  go  blind. 

Cotton  seed  hulls  are  a  dry  and  tasteless  article  of  low  feeding 
value,  but  have  a  value  to  the  feeder  as  they  can  be  readily  mixed 
with  various  meals  to  be  fed  to  cattle,  and  furnish  that  divisor  that 
is  so  necessary  with  such  heavy  foods  as  meals. 

COWPBAB. 

While  the  grain  of  this  plant  contains  a  rather  large  per  cent 
of  protein,  it  is  not  economical  to  try  and  harvest  it  separately  for 
feeding,  but  the  whole  plant  should  be  utilized  as  hay  or  pastured 
off  in  the  field.  In  this  condition,  it  is  much  richer  in  protein  than 
our  common  rough  feeds  and  makee  a  valuable  addition  to  them 
to  help  balance  the  ration. 

SOY  BBANS. 

This  plant  should  be  grown  for  the  grain  it  produces  as  it  con- 
tains about  30  per  cent  of  protein,  and  is  relished  by  all  stock  and 
can  be  fed  to  them  with  other  grain,  in  proper  proportions,  with 
great  profit.  The  plant  has  little  value  as  hay  but  its  erect  growth 
enables  it  to  be  harvested  for  the  grain  with  machinery.  The  plant 
doe«  well  in  Oklahoma. 
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WHEAT  BRAN. 

This  feed  can  generally  be  purchased  at  a  price  to  justify  quite 
an  extensive  use  of  it.  It  is  valuable  for  the  protein  it  contains  and 
other  beneficial  effects  on  the  animal  sy»tem.  It  is  very  valuable  to 
mix  with  feed  for  breeding  stock. 

ALFALFA. 

This  is  one  of  the  most  valuable  feeds  grown  on  the  farm  and  it 
does  well  quite  generally  over  Oklahoma.  Besides  being  a  very 
palatable  feed,  it  contains  almost  as  much  protein  as  bran  and  will 
give  about  as  good  results  in  feeding.  This  make«  it  quite  a  valu- 
able crop  when  we  consider  that  tliree  to  four  tons  of  hay  per  acre 
can  be  harvested  yearly.  It  is  relished  by  all  stock  and  it  is  a  very 
economical  feed  to  put  in  to  balance  the  ration.  Even  the  dry  hay 
is  eaten  by  swine  and  much  better  gains  are  obtained  where  it  is 
fed  in  addition  to  corn,  than  where  corn  alone  is  fed.  This  is  es- 
pecially true  with  ahoats. 

SUGAR  BEETS  AND  MANGLES. 

As  a  source  of  succulent  feed  in  the  winter,  these  are  very  val- 
uable. In  Oklahoma  where  green  pasture  can  be  had  the  winter 
through,  they  are  not  as  essential  as  in  the  noa*th.  At  no  time 
should  breeding  stock  be  without  succulent  food  as  part  of  the  ra- 
tion at  least.  When  the  brood  sow  has  not  access  to  pasture,  a 
sugar  beet  or  two  a  day  will  go  a  great  way  towards  bringing  a 
healthy  litter.  Foe  stock  feeding  beets  and  mangles  can  be  raised 
successfully  in  Oklahoma, 

CORN. 

This  is  preeminently  the  American  stock  food.  Besides  carry- 
ing a  fair  amount  of  protein,  there  are  in  every  100  ibs.,  76.4  lbs.  of 
digestible  carbohydrates  and  fat  equivalents,  with  the  protein  mak- 
ing a  total  of  84.3  lbs.  food  nutrient  equivalents  in  each  one  hund- 
red pounds  of  grain.  It  is  a  highly  carbonaceous  feed  and  in  the 
majority  of  cases  some  feed  richer  in  protein  should  be  mixed  with 
it  to  give  the  best  results. 

KAFIR  CORN. 

While  superior  to  corn  as  a  plant  to  grow  on  poor  soil  and  to 
resist  drouth,  it  is  not  equal  to  corn  in  feeding  value.  It  is  very 
similar  to  corn  in  composition  but  it  is  not  nearly  as  digestible.  It 
should  be  ground  in  the  majority  of  cases  to  obtain  the  best  results. 
9 
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TABLE  I— Feeding  Standards.    A.— Per  Day  and  UOOO  lbs,  Lim  Wetght, 


ANIMAL. 


Dry 
Matter. 


Digestible: 


Protein 


Carbo- 
hydr's. 


TotaL 


Nutri- 
tive 
Ratio. 


Horses— 

Light  work 

Medium  work 

Heavy  work 

Fattening  Cattle— 

Preliminary  period 

Main  period 

Finishing  period 

Milch  Cows— 

When  yielding  daily  11.0 
lbs.  of  milk 

16.6  lbs.  of  milk 

22  lbs.  of  milk 

27.5  lbs.  of  milk 

Sheep— 

Coarse  wool 

Fine  wool 

Breeding  ewes 

Fattening  Sheep— 

First  period 

Second  period 

Fattening  Swine— 

First  period 

Second  period 

Third  period 

Brood  Sows 


20 
24 
26 

30 
30 
26 


27 
29 
32 

20 
23 
25 

30 
28 

36 
32 
25 
22 


1.5 

2 

2.5 

2.5 
3 

2.7 


1.6 
2 

2.5 
3.3 

1.2 
1.5 
2.9 

3 
3.5 

4.5 
4 

2.7 
2.5 


10.5 

12.35 

15.3 

12 

14.35 

17.8 

16.1 
16.1 
16.6 

18.6 
19.1 
19.3 

10.7 
12 
14.1 
15 

12.3 
14 
16.6 
18.3 

11 

12.7 

16.1 

12.2 
14.2 
19 

16.1 
15.9 

19.1 
19.4 

26.5 
25.1 
19 
16.5 

31 
29.1 
21.7 
19 

1:6.9 
1:6.2 
1:6 

1:6.5 
1:5.4 
1:6.2 


1:6.7 
1:6 
1:5.7 
li4.5 

1:9.1 
1:8.5 
1:5.6 

1:5.4 
1:4.5 

1:5.9 
1:6.3 
1:7 
1:6.6 


TABLE  I— Feeding  Standards.    B.— Per  Day  avd  Head. 


GO 

M 

1 

1^' 

i 

Digestible: 

d 

ANIMAL. 

1 

GO 

1 

1 

1 

c 

Growing  Animals 

Growing  Sheep 

Growing  Fat  Swine 

2-3 

3-6 

6-12 

12-18 

18-24 

5-6 

6-8 

8-11 

11-15 

15-20 

2-3 
3-5 
5-6 
6-8 
8-12 

150 
300 
500 
700 
850 

56 
67 
75 
82 
85 

50 
100 
125 
170 
250 

3.3 

7 
12 
16.8 
20.4 

1.6 
L7 
1.7 
1.8 
1.9 

2.1 
3.4 
3.9 
4.6 
5.2 

.6 
1.0 
1.3 
1.4 
1.4 

.18 
.18 
.16 
.14 
.12 

.38 

.5 

.54 

.58 

.62 

2.8 
4.9 
7.5 
9.7 
11.1 

.974 
.981 
.953 
.975 
.955 

1.5 
2.5 
2.96 
.     3.47 
4.05 

3.4 

5.9 

8.8 
11.1 
12.5 

1.154 
1.161 
1.113 
1.115 
1.075 

1.88 

3 

3.5 

4.05 

4.67 

1:4.6 

1:4.9 

1:6 

1:7 

1:8 

1:5.4 

1:5.4 

1:6 

1:7 

1:8 

1:4 

1:5 

1:5.5 

1:6 

1:6.5 
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TABLE  II— Digestible  Nutrients  in  Feeding  Stuffs 
P^nnids  in  100  U)».  of  Feed. 

Dry 
Matter. 

Digestible  : 

Nutri- 
tive 
Ratio. 

Protein 

Carbo- 
hydrates 
and  fat. 

Total. 

CONCENTRATES. 

Corn  «. 

Wheat 

89 

£0 

88 

88.2 

24 

92 

89 

87.2 

85.9 

87.5 

87.5 

78.4 

86 

90.8 

91 

89.7 

92 

88.9 

92.5 

89.3 

90 

89.2 

85.2 

58 

60 

90.3 

80.8 

84.7 

78.8 

92 

89.3 

88.7 

87 

90.1 

91.1 

87.1 

85 

91.1 

90.8 

90 

92.9 

85.8 

21 
13 

9 

9.5 
20 

9.1 
14 
12.8 

96 
10 

6.6 

7.9 

10.2 

12.2 

12.2 

3.9 

15.7 

9.2 

7 

7.4 

4.7 

5.8 

1.03 

8.9 

20.6 

29.3 

12.5 

37.2 

.3 

12.1 

42.9 

16  8 

29.6 

18.3 

2.5 

1.7 

2.1 

1.5 

6.8 

5.7 

11 

10.8 

10.8 

2.8 

4.9 

4.8 

5.9 

3.5 

4.3 

1.2 

.4 

.6 

.7 

.9 
1.1 
1.1 
1 
2 

1 

1.5 
3.6 
3.1 
3.9 
.8 

76.4 

73 

45.3 

58.5 

12.5 

47.8 

56.8 

59.1 

548 

32  6 

56.5 

21.5 

52.2 

82.3 

48.5 

68.9 

44.4 

369 

85.8 

38.3 

53.4 

54.9 

56.7 

37.3 

34 

53.49 

45.3 

39.6 

36.3 

42.3 

41.1 

43.1 

46.5 

45.4 

49.1 

43.7 

45 

49.8 

40.4 

37.2 

41.5 

42.5 

16.5 

10.4 

5.6 

8.5 

17.2 

6.5 
8.5 
13.2 
65 
6.5 
54 

84.3 
83.2 
57.5 
70.7 
16.4 
63.5 
66 
66.1 
62.2 
37.3 
62.3 
22.5 
61.1 
102.9 
77.8 
81.4 
81.6 
37.2 
97.9 
81.2 
70.2 
84.5 
75 

39.8 

35.7 

55.6 

468 

46.4 

42 

53.3 

51.9 

49.5 

49.3 

50.3 

53.9 

49.6 

48.5 

54.1 

41.6 

37.6 

42.1 

43.2 

17.41 

11.5 

6.7 

9.5 

19.2 

7.5 
10 
16.8 

9.6 
10.4 

6.2 

:  9.7 
•  7,2 

Wheat  bran 

•  3.7 

Wheat  shorts  .- 

48 

Brewer's  grain,  wet 

Brewer's  grain,  dry 

Oats 

Sorghum  seed 

•  3.2 
3 

62 
8.4 

Broom-corn  seed 

TiCnfir  rorn.  \i^hnle  ..  

7.4 
'  6.9 

Kafir  com,  coarsely  ground.. 
Elaflr  com  heads 

9.8 

20.9 

Millet 

5.9 

Flax  seed 

4 

Linseed  oil  meal,  old  process 

Cotton  seed._ 

Cotton  seed  meal 

1.7 
5.5 
1.2 

Cotton  seed  hulls 

12.3 

Sunflower  seed 

Peanut  meal  « 

7.1 
0.9 

Peas  -. — 

3.2 

Soy  beans 

1.8 

Cowpeas «    

3.1 

ROUGHAOE. 

Fodder  com,  field  cured 

Com  stover,  field  cured 

Kafir  fodder 

Kafir  stover 

14.9 
19.9 
24.9 
29.6 

Red  clover,  medium 

5.8 

Red  clover,  mammoth 

6.4 

Alfalfa 

.  3.8 

CowDea  hav 

•  3.8 

Sov  Dean  hav 

•  4 

Timothy^ 

Orchard  exass 

16.6 
9.3 

Redtop ^ 

10.2 

Mixed  crrasses 

:  7.4 

Prairie  grass 

12.8 

Oat  hay 

:11.6 

Oat  straw 

33.6 

Wheat  straw 

93 

Rye  straw 

Barley  straw 

ROOTS  AND  TUBERS. 

Potato 

Beets,  sugar 

69 
:61 

18.3 
.  9.4 

Mangels 

Flat  turnip ^ 

5.1 
8.5 

Artichokes 

MISCELLANEOUS. 

Pumpkins ^ 

Rape ..— 

8.6 

6.5 
5.7 

Milk 

3.7 

Skim  milk 

2.1 

Buttermilk...^ 

Whey ^ 

1.7 
6.7 
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132  Financial  Statement 

FINANCIAL    REPORT   OF   THE   OKLAHOMA   AGRICDL- 
TURAL  EXPERIMENT  STATION. 

FOB  THE  YEAR  ENDING  JUNE  30,  1900. 


Dr. 

To  Receipts  from  the  Treasurer  of  the  United  States  as  per 
apppopriation  for  fiscal  year  ending  June  30,  1900,  as  per  Act  of 
Oongres®  approved  March  2, 1887,  f  14999.07. 

Cr. 

By  Salaries 1 ^  5245.00 

Labor - _2 _  2801.28 

Publications ™ 3 ™  692.61 

Postage  and  Stationery _  4 «  432.24 

r  Freight  and  Expresisi 5 221.92 

Heat,  Light  and  Water 6: 548.95 

Chemical  Supplies - 7 _  82.79 

Seeds,  Plants  and  Sundry  Suppli.-s 8 692.10 

Fertilizers  '. 9 9.74 

Feeding  Stuffs 1 0 58L87 

Library  _ 11 3.32 

Tools,  Implements  and  Machinery 12 154.10 

Furniture  and  Fixtures 13 487.00 

Scientific  Apparatus 14 558.32 

•  Live  Stock  15 1421.29 

Traveling  Expenses ^ 16 296  54 

Contingent  Expense® 17 ^^.  20.00 

Building  and  Repairs  18 -^  750.00 


Total   $14999.07 

We,  the  undersigned',  duly  appointed  Auditors  of  the  Corpora- 
tion, do  hereby  certify  that  we  have  examined  the  books  and  ac- 
counts of  the  Oklahoma  Agricultural  Experiment  Station  for  the 
fiscal  year  ending  June  30,  1900;  that  we  have  found  the  same  well 
kept  and  classified  as  above,  and  that  the  receipts  for  the  year  frani 
the  Treasurer  of  the  United  States  are  shown  to  have  been  |14999.0T 
and  the  corpesponding  disbursements  $14999.07;  for  all  of  which 
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proper  Youcherg  are  on  file  and  have  been  by  a»  examined  and 
found  correct,  thu«  leaving  no  balance. 

And  we  further  certifiy  that  the  expenditures  have  been  Bolely 
for  the  puriHwes  set  forth  in  th^e  Act  of  CongresB  approved  March 
2, 1887. 

(Signed:) 

Frank  J.  Wikoff, 
C.  J.  Benson, 

J.  C.  TOUSLBY, 

Attest:  Auditors. 

Henry  M.  Hand,  Custodian. 

SUPPLEMENTARY  STATEMENT. 

Receipts  and  disbursements  of  Station  Sale  Fund. 

Dr. 

July  1, 1899,  Balance |  1868.35 

To  receipts  from  sale  of  station  products 2027.56 


Total -. ^$  3895.91 

Or. 

By  Labor  _ _ _....     $121.35 

Freight  and  Express ~ 6.35 

Heat,  Light  and  Water 684.20 

Seeds,  Plants  and  Sundrv  Supplies 3.75 

Feeding  Stuffs  .' ^ 56  22 

Tools,  Implements  and  Machinery  5.45 

.  .  Live  Stock ^.1 _ 10.00 

Traveling  Expenses 20.00 

Building  and  Repairs 2063.75 

Balance - -..      924.84 


Total  $8«95.91 
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I 


§' 

00 

I 

1 


535 


■sjiiBdaH 

$3000  00 
750  00 
699  25 
756  23 
748  87 
606  70 
208  04 
750  00 
750  00 

•sasaadxg 

$149  87 
181  20 
186  68 
82  15 
10  00 
18  66 
10  00 
10  00 
20  00 

898a9dx:»f 
JBandABJj, 

$500  68 
1318  43 
642  20 
86  81 
104  68 
161  46 
198  31 
320  07 
296  64 

•^0OJS-9An 

«»           '^           *^ 

•ttUBJBddv 

$12  32 
1280  64 
1657  76 
9<M  34 
219  88 
568  82 

•MJnixij 
pQB  3Jm|iunji 

$44156 
106  96 
154^1 
211  00 
478  91 
600  96 
206  20 
166  87 
487  00 

•AiaaiqOTw 

pa«  B^aaui 

-aiduii  'siooj. 

$1637  48 
883  96 
70  64 
377  18 
605  97 
878  22 
183  20 
190  06 
154  10 

•Xjwqn 

$230  12 

92  55 

349  22 

16  75 

1009  50 

300 

2  CO 

S32 

$88  24 

497  81 
183  70 
282  22 
270  71 
252  80 
601  74 
297  92 
681  87 

•6J3Z11WJ3J 

$399 
9  74 

•sdjiddns 
XJpunc;  pQB 

$696  51 
316  37 
128  80 
400  99 
719  24 
347  86 
458  13 
893  40 
002  10 

■eaild 
-dns  iBoiiuaqo 

$1300  80 

1713  68 

1143  38 

147  46 

291  58 

97  85 

65  25 

110  45 

82  70 

•J9JBAV  Pu» 

$991  10 
173  68 
1047  81 
1076  83 
73  53 
106  45 
158  44 
219  71 
548  96 

•ssdJdxa 
pa«  iqaiajji 

$361  30 
189  09 
300  12 
109  72 
230  02 
197  48 
256  78 
152  64 
221  92 

•iCidQOUB^p 
poB  dSBlSOJ 

as 

116  94 
352  36 
190  18 
141  70 
146  60 
109  08 
432  24 

•8ao]?BD]iqnd 

512  50 
857  56 
600  50 
995  02 
1789  .30 
2006  30 
692  61 

•JoqBT 

2 

i 

2878  37 
5516  06 
4265  46 
2650  35 
3253  83 
3569  25 
2634  65 
2801  28 

•saiJBiBS 

4914  80 
3529  46 
5626  66 
4384  96 
6180  04 
5972  54 
6856  00 
5245  00 

1 

:;::::      | 

1 

1894 
18'«5 
1896 
1897 
1898 
1899 
1900 
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PUBLICATIONS. 


The  following  have  been  issued  since  the  organization  of  the 
station.  Copies  will  be  sent  in  response  to  request  so  long  as  the 
supply  lasts. 

No.  1,  De^.  1891 — General  information,  organization,  and 
history. 

No.  2,  Mar.  1892 — Record  of  progress  and  details  of  plans. 

No.  3,  June,  1892 — Station  notes,  insects. 

No.  4,  Oct.  1892 — ^Tests  of  varetiefe;  oats,  com,  spring  wheat, 
Irish  and  sweet  potatoes. 

No.  5,  Jan.  1893 — Some  soil  analyses. 

No.  6,  May,  1893 — Notes  of  progress;  analyses. 

No.  7,  July,  1893— Water  analyses. 

No.  8,  Oct.  1893— Tests  of  varieties  of  wheat. 

No.  9,  Jan.  1894 — Tests  of  varieties  of  vegetables,  1893. 

No.  10,  Apr.  1894 — Corn — ^report  of  experiments. 

No.  11,  July,  1894 — Press  bulletin  excerpts. 

No.  12,  Sept.  1894 — Wheat — report  of  experiments. 

No.  13,  Dec.  1894— Wheat  feeding. 

No.  14,  Jan.  1895— Grapes,  1894. 

No.  15,  Feb.  1895— Garden  vegetables,  1894. 

No.  16,  Mar.  1895 — Oats — report  of  experiments. 
•No.  17,  Dec.  1895— Oklahoma  weeds. 

No.  18,  April,  1896 — Irrigation  for  Oklahoma. 

No.  19,  Apr.  1896 — Methods  of  destroying  chinch  bugs. 
•No.  20,  June,  1896— Wheat  experiments,  1895-6;  Pood  value 
of  corn  scorched  by  hot  winds;  Fruit  culture  in  Oklahoma;  Peach 
rosette;  The  melon  louse. 

No.  21,  Sept.  1896 — Experiments  in  com  culture,  1896;  Road 
making  and  reparing. 

No.  22,  Jan.  1897 — Climate  and  crops  in  Oklahoma;  Field  ex- 
periments with  Kafir  com. 

No.  23,  Feb.  1897— Cotton  culture  in  Oklahoma. 
No.  24,  May,  1897— Oklahoma  soil  studies* 
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186  Publications. 

No.  25,  June  1897 — Loss  by  exposure  of  corn  stover  and  teo- 
sinte;  Composition  of  pie  melon;  Fertilizer  analyses  of  castor  bean 
plant. 

•No.  26,  June,  1897 — Some  insects  injurious  to  orchards. 

No.  27,  June,  1897 — Glanders,  Texas  fever,  and  symptomatic 
anthrax. 

No.  28,  June,  1897— Experiments  with  wheat,  1896-7. 

No.  29,  Sept.  1897 — Study  of  waters  for  irrigation;  the  irriga- 
tion plant. 

No.  30,  Jan.  1898— Oklahoma  weather  and  crops  for  1897. 
•No.  31,  Feb.  1898 — Strawberries;  grapes;  stimulating  and  hold- 
ing fruit  buds. 

No.  32,  Mar.  1898— Practical  chemistry  of  isoils  and  crops; 
study  of  the  castor  oil  plant. 

No.  33,  Mar.  1898— Experiments  with  field  crops,  1897. 

No.  34,  May,  1898— The  San  Jose  scale  in  Oklahoma. 

No.  35,  Nov.  1898 — Summary  of  digestion  experiments  with 
Kafir;  Notes  on  feeding  exi)eriments. 

No.  36,  Nov.  1898 — Summary  of  experiments  with  corn  and 
wheat,  1898. 

No.  37,  Apr.  1899 — Digestion  experiments  and  fodder  analyses. 

No.  38,  Apr.  1899^— Analyses  of  waters  for  irrigation. 

No.  39,  May,  1899— Texas  fever. 

No.  40,  May,  1899— Bacteriology  of  milk. 

No.  41,  May,  1899— Weeds  of  Oklahoma. 

No.  42,  June,  1899 — Oklahoma  soil  studies. 

Annual  Report,  1898-99. — Summary  of  results  of  previous  work 
of  the  station. 

No.  43,  Nov,  1899— Fruits  for  Oklahoma. 

No.  44,  Dec.  1899— Field  crops,  1899. 

No.  45,  Mar.  1900 — An  Annotated  catalogue  of  the  ferns  and 
flowering  plants  of  Oklahoma. 

No.  46,  May,  1900— Digestion  trials. 
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LEHER  OF  TRANSMIHAL 


OKLAHOMA  AGRICULTURAL  EXPERIMENT    STATION, 
STILLWATER. 


John  Fixlds,  Director. 


July  1,  1901. 

Sir:— 

I  submit  herewith  the  tenth  annual  report  of  the  Oklahoma  Ag- 
ricultural Experiment  Station,  for  the  fiscal  year  ended  June  50, 
1901.  In  addition  to  a  statement  of  the  work  which  has  been  done 
during  the  year,  and  the  financial  statement  as  required  by  law, 
the  report  contains  several  articles  on  subjects  that  have  a  direct 
bearing  on  the  agricultural  interests  of  the  Territory. 

Very  respectfully, 

Governor  Wm.  M.  Jenkins,  John  Fields, 

Guthrie,  Oklahoma.  Director. 
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OKLAHOMA 
AGRICULTURAL  and  MECHANICAL 

COLLEGE. 


PROORBSS. 


The  record  of  the  past  year  has  been  one  of  continued  growth. 
The  student  body  has  increased  in  numbers  to  405,  and  the  equip- 
ment for  instruction  from  f60,362.69  to  approximately  |75,000. 
Within  the  coming  year  the  building  equipment  will  be  increased  to 
the  extent  of  about  {50,000,  including  an  auditorium,  a  mechanical 
hall,  quarters  for  the  department  of  botany  and  entomology,  and 
the  department  of  domestic  economy,  and  a  commodious  modern 
barn  for  the  department  of  agriculture. 

RBSOURCES. 

The  Oklahoma  Agricultural  and  Mechanical  College  receives 
from  the  government  every  year  the  sum  of  |22,500.  This  is  known 
as  the  "Morrill  Fund,"  and  is  to  be  expended  for  instruction  and 
appliances  only,  the  Territory  of  Oklahoma  providing  buildings,  re- 
pairs, etc. 

The  Agricultural  Experiment  Station,  which  is  a  department 
of  the  college,  receives  from  the  United  States  government,  an  an- 
nual appropriation  of  |15,000,  to  be  used  solely  for  experimentation 
and  the  publication  of  results.    This  is  known  as  the  "Hatch  Fund.-' 

The  territorial  law  provides  for  the  annual  levy  of  one-tenth 
of  a  mill  on  the  taxable  property  of  the  territory  for  the  benefit  of 
the  college.  This,  on  present  valuations,  reaches  about  {5,500.  The 
law  also  sets  apart  one-fifth  of  the  income  derived  from  the  rental 
on  the  lands  granted  to  the  territory  for  the  benefit  of  the  institu- 
tions of  higher  learning.    This  amounts  to  about  {5,000  per  year. 
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8  Facilities  for  Instruction. 

There  are  other  slight  sources  of  income,  not  necessary  to  de- 
tail here,  which  raise  the  total  annual  income  of  the  college  and 
station  to  about  150,000. 

EQUIPMENT.— GROUNDS    AND    BUILDINGS.  • 

The  college  campus  and  experiment  station  grounds  occupy  200 
acres  of  land.  Four  buildings  are  now  occupied  for  the  purposes 
of  instruction  and  experimentation:  The  Assembly  building  (con- 
taining the  auditorium  and  lecture  rooms;)  the  Library  building 
(containing  the  library,  lecture  rooms,  laboratories  and  museums 
of  the  department  of  biology;)  the  Chemistry  building  (containing? 
lecture  rooms  and  laboratories  of  the  department  of  chemistry,  and 
also  the  offices  and  the  chemical  laboratories  of  the  experiment 
station;)  and  the  Mechanical  building  (containing  lecture  room  and 
shops  of  the  mechanical  department,  and  the  printing  office.) 

The  new  building  equipment  mentioned  under  the  caption 
^Trogress"  will  probably  not  be  ready  for  use  before  the  fall  of 
1902,  except  the  mechanical  hall  and  the  college  barn,  which  are  ex- 
pected to  be  available  by  the  middle  of  the  coming  academic  year. 

LIBRARY. 

The  college  has  a  well  selected  library  of  7,000  volumes.  The 
.  books  are  kept  in  a  fire-proof  stack  room,  and  a  commodious  read- 
ing room  is  provided  immediately  adjoining.  Students  are  per- 
mitted under  proper  restrictions  to  take  books  to  their  rooms.  The 
best  reference  books  and  the  leading  periodical  publications  are  at 
the  disposal  of  the  students. 

MECHANICAL  DEPARTMENT. 

The  equipment  of  this  department  now  includes  a  machine  shop, 
a  carpenter  and  pattern-making  shop,  a  blacksmith  shop,  a  foundry, 
and  a  drawing  room,  besides  the  electrical  engineering  laboratory, 
all  of  which  are  fully  provided  with  the  latest  and  best  machinery, 
instruments,  tools,  and  appliances. 

DEPARTMENT  OF  CHEMISTRY. 

This  department  is  located  in  the  new  chemistry  building,  occu- 
pying the  basement,  a  lecture  room  and  office  on  the  first  fioor,  the 
entire  second  floor,  and  the  attic — ^the  remainder  of  the  building  be- 
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ing  occupied  by  tide  experiment  station.  The  qaalitative,  qaantita- 
tiye,  and  private  laboratories  are  fitted  for  the  best  possible  ser- 
Tice,  and  the  department  is  equipped  with  the  best  modern  appara- 
tus, glassware,  chemicals,  analytical  and  assay  balances,  etc. 
Pressure  of  numbers  has  already  rendered  necessary  the  equipping 
of  an  additional  laboratory  in  the  new  building. 

DEPARTMENT  OF  BOTANY  AND  ENTOMOLOGY. 

The  apparatus  in  this  department  is  all  of  recent  make  and  of 
the  best  to  be  found  on  the  market — including  28  simple  and  com- 
pound microscopes,  hand  lenses,  microphotographic  apparatus, 
camera  facilities  and  slide  mounts,  collections  of  plants,  insects, 
woods,  fibers,  seeds,  etc.;  wall  charts,  models,  green-houses,  etc. 

DEPARTMENT  OP  ZOOLOGY    AND  VETERINARY  SCIENCE. 

The  quarters  of  this  department  in  the  library  building  con- 
sist of  a  laboratory  for  general  biological  work,  a  bacteriological 
laboratory,  a  laboratory  for  special  work,  and  a  lecture  room. 
Among  the  extensive  equipment  of  the  department  are  twenty  com- 
pound Zeiss  and  Leitz  microscopes,  micrometers  and  cameras,  mic- 
rotomes, dissecting  instruments,  dissectible  models  of  various 
types  of  animals,  skeletons,  prepared  skins  of  birds  and  mammals, 
etc. 

DEPARTMENT  OF  AGRICULTURE. 

The  equipment  of  this  department  has  been  substantially  in 
ereased  during  the  past  year.  The  farm  of  200  acres,  with  the  ex- 
periments of  the  station  continually  under  way,  is  its  laboratory. 
Pour  breeds  of  cattle  are  represented,  viz:  Short-horns,  Herefords, 
Aberdeen  Angus,  and  Red  Polls.  The  breeds  of  swine  represented 
are Berkshires,  Poland  Chinas,  Duroc- Jerseys,  and  Chester  Whites; 
of  sheep,  Shropshire  and  Cotswold.  A  farm  dairy  will  be  equipped 
in  time  for  next  year's  use. 

DEPARTMENT  OP  HORTICULTURE.  * 

This  department  is  equipped  with  complete  lines  of  garden 
Beeders,  tools  for  lawn  work,  spray  pumps,  garden  tools,  charts  and 
models,  herbarium,  microscopes,  etc.  It  has  at  its  command,  also, 
the  extensive  vineyards  and  orchards  of  the  experiment  station, 
including  fifty  thousand  trees  and  vines,  and,  for  instruction  in 
forestry,  a  plantation  of  forty  thousand  forest  trees. 
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QTHEK  DEPART3MTONTS. 

The  departm^its  of  English  language  and  lit«?atare,  of  f  oragn 
languages,  and  of  history  and  political  economy,  are  properly  sup- 
plied with  facilities  for  instruetion,  and  cure  represented  with  spe- 
cial fulness  in  the  library.  Ttie  department  of  mathematics  has 
eztensiye  appliances  for  demonstration,  instruction,  surveying,  and 
other  practical  work.  The  printing  office  is  suitably  equipped  for 
instruction,  which  is  its  primary  purpose.  The  regular  college 
publication,  The  College  P^per,  is  issued  by  this  de|>artnent^  under 
student  management,  and  tixe  general  job  work  of  the  college,  in- 
(binding  the  publication  of  the  annual  catalogue!  m  done  by  it.  The 
department  of  stenography  and  typewriting  is  equipjped  witii  «ight 
typewriters  and  other  necessary  appliances. 

FACULTY. 

The  college  has  a  faculty  of  twenty  members,  eaich  specially 
trained  in  the  department  under  his  charge. 

COURSES  OP  STUDY. 

From  the  above  statement  it  will  be  seen  that  the  present  facili- 
ties of  the  college  are  ample  to  give  a  high-grade  practical  higher 
education.  Five  courses  are  offered,  all  requiring  four  years  (exclu- 
sive of  the  preparatory  department)  and  all  leading  to  the  degree 
of  Bachelor  of  Science: 

I.    General  Science  and  Literature  course. 

I.  Agricultural  course — including  Horticulture  and  Veteri- 
nary Science. 

III.  Mechanical  Engineering  course. 

IV.  Courses  in  Special  Sciences: 

1.  Chemistry. 

2.  Biology — with  majors  in  botany  or  zoology. 

The  branches  pursued  in  the  several  collegiate  courses  may  be 
summarized  as  follows: 

f  LANGUAGE  AND  LITERATURE. 

Rhetoric,  Etymology  and  structure,  theme  work,  English  and 
American  Literature,  literary  interpretation  and  criticism;  German 
and  Latin. 

MATHEMATICS. 

Algebra,  geometry,  descriptive  geometry,  trigonometry,  sur- 
veying, analytical  geometry,  calculus. 
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H£ch;aniqs. 

EleotricHy,  magnetism,  meohanical  drawing,  kinematiofl,  ertoam 
boilers  and  engines,  thermodynamics,  machine  design,  wood-work- 
ing, shop-work,  blacksmithing,  etc. 

aCIENCS.  PURE  AND  APPLiIH^D. 

Agriculture  and  horticulture,  domestic  economy,  chemistry, 
physics,  botany,  entomology,  zoology,  comparative  anatomy,  general 
biology,  physiology,  geology,  assaying,  bacteriology,  materia  medi- 
ca,  normal  and  pathological  histology,  embryology,  etc. 

MISCBLLANEJOUS. 

Elements  of  law,  political  and  industriarl  history  of  the  lTnIte«l 
States,  English  history,  general  history,  psychology,  sociology; 
civics,  economics,  etc. 

SHORT  WINTER  COURSES. 

Durii^g  a  portion  of  the  winter  term,  practical  instruction  \» 
given  in  matters  directly  related  to  farming,  stock  raising  and  fruit 
gromng,  and  the  management  of  steam  engines,  with  special  atten- 
tion to  machinery  used  on  farms.  Any  person  over  sixteen  years  of 
age  may  take  this  work,  no  examination  for  admission  being  re- 
quired. A  circular  describing  the  work  of  these  courses  in  detail 
will  be  issued  in  November.  In  1902  they  will  cover  eight  weeks, 
from  January  7  to  February  28.  The  following  list  contains  the 
work  which  will  be  given  at  that  time: 

Breeds  and  Breeding  of  Live  Stock— 18    lectures. 

Diseases  of  Live  Stock— 18  lectures. 

stock  FeedinfiT— 12  lectures. 

Farm  Dairying— 9  lectures. 

Crops  for  Oklahoma— 18  lectures. 

Farm  Machinery  and  Equipment— 18  lectures. 

Steam  Engines    and    Boilers— 8    lectures. 

Maintenance  of  Soil  Fertility— 9    lectures. 

Orchards  and  Small    Frult»— 18    lectures. 

Troublessome  Insects— 9  lectures. 

Elementary  Botany— 9  lectures. 

Farm  Hygene;  Water  Supply  —10  lectures. 

Legislation  and  Laws  Affecting  Farmers— 12  lectures. 

Farm  Accounts  .Mortgages,   etc.— 12  lectures. 

Work  in  blacksmithing,  steam  engines  and  boilers,  veterinary 
practice,  and  practical  horticulture  will  be  given  in  the  afternoon  in 
so  far  as  the  facilities  of  the  college  will  allow. 

The  lectures  will  be  supplemented  by  practical  work  in  che 
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dairy,  barns^  shops,  and  orchards,  designed  to  fix  and  illastrate  the 
methods  and  practices  advised.  It  is  practical  instruction  through- 
out and  planned  to  give  the  most  that  is  possible  in  so  short  a 
time. 

OTHER  SPECIAL.  COURSES. 

The  college  also  offers  instruction  in  stenography,  typewriting, 
and  printing. 

ADMISSION  TO  THE  COLLEGE. 

To  enter  the  freshman  class  the  applicant,  under  the  territorial 
law,  must  be  at  least  14  years  of  age,  and  must  pass  a  satisfactory 
examination  in  the  following  subjects:  Reading,  spelling,  penman- 
ship, geography.  United  States  History,  grammar,  and  arithmetic. 
It  is  urgently  recommended  also,  that  he  be  well  prepared  in  physi- 
cal geography  and  civil  government,  as  these  subjects  are  cov- 
ered in  our  preparatory  department. 

PREPARATORY  DEPARTMENT. 

In  order  to  meet  the  wants  of  those  whose  school  facilities 
have  not  been  sufficient  to  prepare  them  for  the  collegiate  work,  a 
preparatory  or  sub-collegiate  course,  extending  through  two  years, 
has  been  provided,  which  gives  a  thorough  and  approved  training  in 
all  the  branches  above  mentioned,  and  in  civil  government,  physical 
geography,  and  free-hand  drawing.  The  age  limitation  for  entrance 
to  the  freshman  class  (fourteen  years)  applies  also  to  the  applicant 
to  enter  the  preparatory  department. 

EXPENSES. 

Tuition  is  free.  An  incidental  fee  of  one  dollar  per  term  is 
charged  students  entering  from  Oklahoma  and  Indian  Territories.  A 
fee  of  five  dollars  per  term  is  charged  students  under  twenty-one 
years  of  age  entering  from  elsewhere.  Text  books  are  sparingly 
used,  and  will  cost  from  f 2.00  to  f4.00  per  term.  Special  students  in 
stenography  and  typewriting  are  charged  f2.00  per  term  for  use 
of  typewriter.  A  deposit  of  f  2.00  per  term  is  required  of  all  stu- 
dents in  the  Sophomore  class  in  chemistry  to  cover  laboratory 
breakage. 

OPENING. 

Entrance  examinations  for  the  fall  term,  1901,  occur  September 
9-10.  Fall  term  begins  September  11.  For  catalogue  and  full  in- 
formation address 

A.  C.  SCOTT,  President, 
Stillwater.  Okla. 
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REPORT  OF  DIRECTOR. 

No  change  has  been  made  in  the  main  lines  of  inquiry  con- 
ducted by  the  station  since  the  last  annual  report  was  issued.  The 
^•;rk  is  still  confined  chiefly  to  the  study  of  questions  having  a  bear- 
ing on  <animal  production  and  of  matters  affecting  the  successful 
and  profitable  production  of  orchard  and  small  fruits.  'Ihe  station 
is  rapidly  accumulating  information  which  enables  it  to  be  of 
service  to  the  farmers  of  Oklahoma,  without  at  all  neglecting  the 
rigid  requirements  of  thorough  scienti^c  work. 

SUBJECTS  OP  INVESTIGATION. 

Considerable  attention  is  still  being  given  to  the  wheat  crop, 
both  on  account  of  its  importance  as  a  crop  and  because  of  the  \  as- 
tnre  which  it  furnishes  during  the  winter  months.  Comparisons  of 
early,  medium,  and  late  plowing  and  seeding  and  of  a  small  list  of 
varieties  are  being  continued.  The  yield  of  pasture  from  wheat 
sown  for  grain  and  also  for  pasture  alone  is  being  studied. 

Continuous  cropping  experiments  with  wheat  and  Kafir  and 
with  two  rotations  are  being  continued  after  the  following  iireneral 
plan: 

Eighteen  one-half  acre  plats  along  the  west  line  west  of  the 
bams  and  pond  are  set  apart  for  these  experiments.  Plats  are 
marked  by  permanent  iron  stakes  driven  into  the  ground  'Delow 
depth  of  plowing,  with  wooden  stakes  on  top  of  these. 

The  general  plan  of  the  plats  is  as  follows: 

Plat  1, — Continuous  wheat,  manured  when  advisable,  deter- 
mined by  yields. 

Plat  2,— Continuous  wheat,  not  manured. 

Plat  3, — Rotation;  corn,  oats,  wheat  and  cowpeas,  3  years,  not 
manured. 

Plat  4, — Rotation;  corn,  oats,  wheat  and  cowpeas,  3  years,  ma- 
nured. 

Plat  5,T-Rotation;  duplicate  of  plat  3.  *■ 

Plat  6, — Rotation;  duplicate  of  plat  4. 

Plat  7, — Used  for  crops  not  growing  on  any  other  plats  during 
a  given  season. 

Plat  8, — ^Uneven  land,  used  for  grass  trials. 

Plat  9, — Continuous  Kafir  corn,  manured. 
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Plat  10, — Continuous  Kafir  corn,  not  manured. 

Plat  11, — Rotation;  castor  beans,  Kafir  corn,  cotton,  oats, 
wheat  and  soj  beans,  5  years,  not  manured. 

Plat  12, — ^Rotation,  same  as  plat  11,  except  manured. 

Plat  13,  Rotation;  duplicate  of  plat  11. 

Plat  14, — Rotation ;  duplicate  of  plat  12. 

Plat  15,— Duplicate  of  plat  9. 

Plat  16,— Duplicate  of  plat  10. 

Plats  17  &  18, — Used  for  crops  not  growing  on  any  other  plats 
during  a  given  season. 

Moisture  determinations  are  made  on  each  plat  as  often  as  con- 
ditions require,  sampling  being  done  by  the  agricultural  depart- 
ment and  determinations  by  the  chemical  department. 

The  work  with  annual  forage  crops  and  trials  of  grasses  con- 
tinue to  receive  the  attention  which  their  importance  demands.  The 
improvement  of  native  grass  pastures  by  the  introduction  of  other 
grasses  is  also  being  studied  on  a  practical  scale. 

Feeding  experiments  with  steers  using  Kafir  corn,  corn  meal, 
alfalfa  hay,  and  Kafir  stover  for  fattening  have  been  repeated.  A 
summary  of  this  work  will  be  found  elsewhere  in  this  report  and 
after  another  repetition,  it  will  be  published  in  full.  Complete 
<hemical  control  of  the  feeding  trials  was  maintained  last  winter,  all 
of  the  feed  and  refused  feed  being  weighed,  sampled,  and  analyzed. 
Chemical  studies  of  the  influence  of  the  character  of  the  roughage 
on  the  digestion  of  the  grain  ration  are  also  being  made.  The 
8iudy  of  the  cost  of  carrying  yearlings  through  the  season  and 
their  gains  during  the  winter  and  on  summer  pasture  is  being 
continued. 

Experiments  in  pig  feeding  have  been  continued.  A  summary 
of  this  work  is  published  in  this  report,  thus  making  it  nnnc-ces- 
sary  to  describe  it  heie.  .Experiments  with  rhickens  undt'r  avr.r- 
age  farm  conditions  are  bolng  roniinued,  and  a  small  flock  of  ducks 
hns  been  added  for  a  similar  purpose. 

The  investigation  of  blackleg  among  cattle  iind  the  (^fTicacy  of 
vaccination  as  a  means  of  prevention  has  been  continued.  A  de- 
tailed report  of  this  work  will  be  found  on  another  page.  Ex- 
tended studies  of  hog  cholera  and  swine  plague  have  been  under- 
taken and  are  being  continued.  Contagious  abortion  is  also  being 
studied  and  the  work  witli  animal  parasites  has  been  continued. 

Studies  of  a  very  destructive  root-rot  of  fruit  trees  have  been 
conducted  and  the  results  published.  Much  attention  has  been  given 
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to  the  study  of  insects  affecting  wheat,  particularly  the  wheat  louse 
described  in  the  summary  of  press  bulletins  on  another  page. 

An  experiment  in  plant-breeding  with  castor  beans,  having  in 
view  the  desirability  of  increasing  the  oil  content  and  general  pro- 
ductiveness of  the  sorts  cultivated  here,  has  been  undertaken.  A 
plat  covering  over  a  quarter  of  an  acre  has  been  planted  to  thirty 
six  varieties  of  castor  beans  and  it  is  the  plan  to  secure  as  many 
crosses  as  possible  between  these  sorts  and  the  common  castor 
bean  of  this  region.  The  percentage  of  oil  in  seeds  of  the  various 
sorts  planted  is  now  being  determined  and  will  give  a  basis  on  which 
to  plan  the  crosses. 

A  plan  of  general  co-operation  with  persons  in  different  sec- 
tions of  the  terltory  in  the  study  of  plants,  insects,  and  fungus  dis- 
eases is  being  formulated  with  promise  of  valuable  assistance  in  tht* 
work  of  the  station. 

The  work  with  varieties  and  methods  of  cultivating  fruits  is 
being  continued  and  its  usefulness  further  extended  by  correspon- 
dence with  successful  orchardists.  The  work  in  forestry,  especial- 
ly as  regards  the  cheap  and  rapid  production  of  material  for  fence 
posts  and  fuel,  has  developed  satisfactorily  and  already  results  have 
been  secured  which  serve  to  indicate  the  most  desirable  trees  to  be 
planted  and  the  methods  which  should  be  followed  in  this  territory. 

On  account  of  its  importance  and  the  peculiar  difficulties  which 
are  presented,  the  potato  crop  is  receiving  a  large  share  of  atten- 
tion. Beside  experiments  with  varieties  and  methods  on  the  station 
farm  and  on  bottom  land  nearby,  methods  followed  in  the  potato 
growing  district  in  the  southeastern  part  of  the  territory  are  being 
studied.  It  is  hoped  that  sufficient  material  will  have  been  col- 
lected to  make  it  possible  to  issue  a  bulletin  on  this  subject  before 
the  time  of  planting  the  next  crop. 

While  the  foregoing  constitutes  the  chief  work  of  the  station, 
there  is  of  necessity  much  miscellaneous  work  which  need  not  be 
detailed  here,  yet  which  is  of  great  importance  in  making  the  sta- 
tion's work  effective.  The  constant  effort  is,  however,  to  adhere 
closely  to  the  true  purpose  of  the  station  and  to  conduct  the  work 
along  the  lines  that  have  been  determined  upon,  after  careful  con- 
sideration, as  being  the  most  important  and  far-reaching  for  the 
agricultural  interests  of  the  territory. 
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BULLETINS   ISSUiaD. 

The  following  bulletins  have  been  issued  during  the  year  and 
are  still  available  to  those  requesting  them.    . 

No.  47,  September,  1900. 
Reports  of  Wheat  Raisers,  by  John  Fields. 

A  summary  of  the  reports  of  one  hundred  and  eighteen  farm- 
ers representing  eighteen  counties. 

Experiments  with  Wheat,  by  F.  C.  Burtis  and  J.  G.  Kerr. 

A  report  of  the  results  of  experiments  with  wheat  on  the  sta- 
tion farm  during  the  season  of  1900. 

No.  48,  December,  1900. 

Crop  and  Forage  Notes,  1900,  by  F.  C.  Burtis. 

A  progress  report  on  crops  under  test  at  the  experiment 
station,  principally  relating  to  suitable  varieties,  soils,  and  the  most 
desirable  methods  of  cultivation. 

No.  49,  February,  1901. 

A  Rhizomorphic  Root-rot  of  Fruit  Trees,  by  E.  Mead  Wilcox. 

A  technical  summary  of  the  results  of  an  investigation  of  the 
root-rot  which  is  causing  much  loss  to  orchardists  in  many  parts  of 
the  territory. 

No.  49,  (popular  edition)  February,  1901. 

A  Root-rot  of  Fruit  Trees,  by  E.  Mead  Wilcox  and  O.  M.  Morris. 

A  popular  summary  of  the  results  reported  in  the  technical 
bulletin  of  the  sam6  number 

No.  50,  April,  1901. 

Manuring  the  Soil,  by  John  Fields. 

A  popular  summary  of  the  considerations  affecting  the  aae 
of  manure  on  Oklahoma  soils. 

In  addition  to  these.  Press  bulletins  No.  62  to  73  have  been 
issued  and  sent  to  the  newspapers  of  the  territory  and  to  an  ex- 
tensive list  published  in  other  states.  The  newspapers  circulating  in 
the  territory  have  continued  to  give  wide  publicity  to  the  work  of 
the  station  and  have  extended  its  usefulness  to  an  extent  that 
would  not  have  been  otherwise  possible.  Frequent  press  notices 
have  been  furnished  in  addition  to  the  press  bulletins  whenever  the 
need  for  them  arose. 

BUILDINGS. 

During  the  year,  a  piggery  and  implement  shed  have  been  con- 
structed and  also  propagating  pits  with  work  room  attached.    The 
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veterinary  laboratory  in  the  new  library  building  has  been  com- 
pleted and  affords  excellent  facilities.  Within  another  year,  the  de- 
partments of  botany  and  entomology  will  be  comfortably  housed  in 
an  addition  to  the  library  building,  and  the  construction  of  a  barn 
will  greatly  facilitate  the  work  in  feeding. 

MAILING   LIST. 

Additions  to  the  mailing  list  have  been  so  frequent  that  it  is 
necessary  to  print  20,000  copies  of  this  report,  of  which  about  J.8,500 
■will  be  sent  to  names  already  on  the  list  and  the  remainder  reserved 
to  supply  requests. 

CORRESPONDENCE. 

The  correspondence  of  the  station  has  greatly  increased,  there 
having  been  sent  out  during  the  year  about  five  thousand  letters  in 
reply  to  inquiries.  In  addition  to  this,  many  communications  are 
answered  by  the  sending  of  bulletins  and  reports  treating  of  sub- 
jects about  which  inquiries  were  made.  Bequests  for  services  in  the 
way  of  analyses  have  been  numerous.  These  have  been  complied 
^ith  in  so  far  as  qualitative  examinations  were  concerned.  The 
necessary  expense  of  making  quanitative  determinations  for  indivi- 
duals is  charged  in  all  cases. 

Acknowledgement  is  due  the  many  correspondents  who  have 
aided  the  work  of  the  station  by  reporting  along  special  lines,  send- 
ing information  in  reply  to  requests,  and  in  every  way  making  the 
station's  work  of  greater  usefulness  to  their  respective  communi- 
ties. It  is  only  by  extensive  correspondence  that  the  station  can 
keep  in  touch  with  the  problems  that  are  confronting  the  farmers 
generally  and  determine  lines  of  work  that  will  be  of  greatest  value 
to  the  agriculture  of  the  territory. 

FARMERS'   INSTITUTES. 

The  work  of  farmers'  institutes  have  not  been  thoroughly  satis- 
factory because  of  lack  of  organization.  The  station  has  rendered  as- 
sistance at  five  institutes  during  the  past  year  and  in  each  case, 
satisfactory  meetings  were  held.  A  special  trip,  however,  was 
necessary  for  each  institute  thus  making  the  expense  much  greater 
than  it  should  have  been  and  than  it  would  have  been  if  some  defi- 
nite system  of  organization  were  in  existence.  The  station  can  do 
nothing  further  than  render  assistance  and  can  do  this  only  to  a 
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limited  extent.  Institutes  desiring  aid  in  tlie  way  of  speakers  should 
give  notice  to  that  effect  as  long  ahead  of  time  as  possible  so  that 
arrangements  may  be  made. 

THE   STAFF. 

There  have  been  few  changes  in  the  personnel  of  the  station 
staff  during  the  year.  Mr.  A.  G.  Ford,  assistant  chemist,  resigned 
September  1,  1900,  and  Mr.  A.  B.  McReynolds  was  appointed  assis- 
tant ia  chemistry  in  his  stead.  Mr.  J.  G.  Kerr,  assistant  in  agri- 
culture, resigned  January  1,  1901,  and  the  vacancy  thus  caused  was 
tilled  by  the  appointment  of  Mr.  J.  S.  Malone.  The  staff  for  the 
coming  year  will  be  the  same  as  for  the  last  six  months  of  the 
year  just  closed. 

'  To  an  unusual  degree,  all  of  the  members  of  the  station  staff 
have  worked  for  the  advancement  and  up-building  of  the  experi- 
ment station  as  a  compact  institution  working  perfectly  in  all  of 
its  parts  for  the  attainment  of  the  ends  for  which  it  was 
established.  Each  of  the  departments  is  intimately  associated  with 
the  others  in  one  or  more  lines  of  investigation  and  completed  work 
is  regarded  as  belonging  to  the  institution  rather  than  to  a  given 
individual  or  department.  No  difficulty  has  arisen  as  to  who  shall 
receive  credit  for  published  results,  and  experience  has  shown  that 
this  method  places  the  station  on  a  satisfactory  working  basis,  en- 
abling it  to  carry  on  a  variety  of  work  that  would  not  otherwise  be 
possible. 

July  1,  1901.  John  Fields,  Director. 
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SUMMARY  OF  PRESS  BULLETINS. 


A  press  bulletin  is  sent  out  from  the  station  on  about  the  fif- 
teenth of  each  month.  These  bulletins  are  sent  only  to  news- 
(lapers  and  are  intended  to  contain  timely  topics  related  to  the 
work  of  the  station  and  the  agricultural  interests  of  the  territory. 
They  are  printed  in  many  of  the  daily  and  weekly  papers  of  tin? 
territory  and  in  agricultural  papers  elsewhere.  The  station  is  un- 
der obligations  to  those  editors  who  have  assisted  in  this  manner 
{icd  hereby  gratefully  acknowledges  it.  Some  of  the  articles  con- 
tained in  the  bulletins  may  have  a  permanent  value  and  are  re- 
printed in  this  report  for  convenient  reference.  They  are,  of  neces- 
sity, fragmentary  and,  in  part,  a  repetition  of  matter  contained  in 
regular  station  bulletins. 

WHEAT   EXPERIMENTS. 

In  the  locality  of  the  Experiment  Station,  at  Stillwater,  Okla- 
homa, the  season  of  1899-1900  was  quite  favorable  to  a  large  wheat 
crop.  Nothing  but  the  failings  of  man  prevented  yields  of  30  to  40 
bushels  per  acre.  July  gave  excellent  opportunity  for  plowing,  and 
August  fair.  September  and  the  first  25  days  in  October  were  very 
dry  and  untilled,  or  poorly  tilled,  ground  became  very  dry  and  hard; 
but  early  plowed  and  w^ell-tilled  land  remained  in  fine  condition,  and 
conditions  for  seeding  and  growth  on  it  w^ere  fair,  even  during  the 
severest  of  the  drouth.  On  other  land  wheat  perished,  or  suffered 
severely.  Heavy  rains  late  in  October  and  excellent  conditions  dur- 
ing November  greatly  helped  all  wheat  and  especially  that  on  late 
plowing  and  late  seeding,  and  brought  out  much  wheat  that  other- 
wise would  have  perished  in  an  ordinary  season. 

The  winter  and  spring  were  very  favorable  and  wheat  improved 
as  each  month  passed.  May  afforded  the  very  best  conditions, — cool 
and  moist.  Frequent  rains  and  hot  muggy  weather  early  in  June 
developed  a  big  crop  of  rust,  and  while  the  early  wheat  was  dam- 
aged but  very  little  by  this,  late  wheat  was  cut  short  over  25  per 
cent.  Chinch  bugs  arrived  in  the  usual  number  and  multiplied,  but 
were  checked  by  the  frequent  rains,  and  no  damage  was  done  by 
them  to  speak  of.    Conditions  for  harvesting  were  fine. 

With  a  few  exceptions  the  wheat  on  the  station  farm  was 
seeded  the  last  half  of  September,  and  harvested  from  June  7th  to 
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13th.  All  platB  were  drilled  and  at  the  rate  of  one  and  a  half 
bushels  per  acre.  Some  of  the  wheat  ground  was  manured  and  some 
was  not.  The  farm  is  upland,  about  average  in  quality.  Most  of  the 
experiments  were  on  quarter  to  half  acre  plats. 

The  following  are  briefs  from  the  coming  wheat  bulletin  on  the 
crop  of  1899-1900. 

WHEAT  CONTINUOUS,   WITH  OR  WITHOUT  MANURE. 

Plat  1,  that  had  been  continuously  cropped  to  wheat  since  189:^, 
and  had  received  a  good  coat  of  stable  manure  in  1898  and  1899, 
yielded  in  comparison  with  plat  2,  cropped  the  same,  but  without 
manure,  as  follows: 


TREATMENT 

1899-1900 
Yield  Per  Acre 

1898.1899 
Yield  Per  Acre 

Grain, 
Bu. 

Straw, 
Tons 

Grain, 
Bu. 

Mraw 
Tons 

Platl,  manured 

Plat  2f  not  manured 

86.8 
Ib.l 

2.50 
1.16 

la. 

2.76 
1  87 

For  the  past  season  the  wheat  from  Plat  1  tested  60^  lbs.  per 
bushel,  as  it  came  from  the  thrasher;  Plat  2,  57^  lbs.  per  bushel, 
and  the  former  was  fine  plump  grain  while  the  latter  was  more  or 
less  shrivelled.  All  through  the  season  a  great  difference  could 
be  seen  between  the  wheat -on  the  manured  and  unmanured  ground. 
On  the  manured  ground  the  growth  was  better  and  the  plants 
tillered  much  more  and  ripened  five  days  earlier  than  that  on  the 
unmanured  ground. 

The  virgin  soil  for  plats  1  and  2  was  broken  in  1892  and  up  to 
1897  they  were  cropped  with  wheat  as  one  plat  and  contained  one 
acre  and  the  yields  were  as  follows:  1893,  lOJ  bu.,  1894,  20.9  bu., 
1895,  total  failure;  1896,  7.1  bu.,  in  1897  plat  2  yielded  22.7  bu.  per. 
acre,  in  1898,  7.5  bu.  Plat  1  practically  the  same  for  1897  and 
1898 

RARLT,  MEDIUM  AND  LATE  PLOWING. 

Wheat  on  ground  plowed  July  19,  Aug.  15,  Sep.  11,  yielded  as 
follows: 


Yield  Per  Acre 

Grain. 
Bu. 

Straw, 
Tons 

Teat, 
Per  Bo. 

Early  plowing 

31.22 
2S.AS 
15.80 

1.81 
1.28 
1.00 

00 

Mealam  plowlnsr 

58^ 
53 

Late  plowing 
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All  plats  were  seeded  with  Bed  Rnssian  wheat  on  September 
loth  at  the  rate  of  1^  bushels  per  acre. 

The  ground  plowed  very  fine  in  July  and  fairly  well  in  August 
but  with  greatest  difficulty  in  September;  plowing  up  in  great 
hard  lumps  that  were  broken  up  with  much  extra  labor.  Imme- 
diately after  plowing  and  at  frequent  intervals  the  early  and  med- 
ium plowings  were  harrowed  and  at  the  time  of  seeding  were  in 
fine  tilth  and  contained  moisture  enough  to  start  the  wheat  at  once, 
while  on  the  late  plowing  the  ground  was  perfectly  dry  and  lumpy. 
A  rain  of  .62  of  an  inch  on  Sept.  17  greatly  aided  the  conditions  on 
the  early  and  medium  plowing,  but  was  a  damage  to  the  late,  as 
it  was  only  enough  to  start  some  of  the  wheat  to  growing  and 
this  was  left  to  perish  as  the  ground  completely  dried  out  in  a 
couple  of  weeks,  while  on  the  early  and  medium  plowing  it  re- 
mained in  good  condition.  The  late  plowing  headed  a  week  later 
than  the  other,  but  the  rust  made  it  ready  to  cut  at  the  same  time. 
The  test  per  bushel  showed  very  well  the  difference  in  the  quality 
of  the  grain.  Not  a  great  deal  of  difference  could  be  seen  between 
the  wheat  on  the  early  and  late  plowing,  but  that  on  the  late  was 
thinner,  weaker  and  more  backward,  and  it  was  due  to  the  very 
favorable  season  that  it  made  the  wheat  it  did. 

The  foregoing  results  with  the  ones  obtained  in  former  years 
emphasize  again  the  great  importance  of  plowing  wheat  ground 
early  and  working  it  well  after  plowing. 

EARLY,  MBDIUM  AND  LATE  SEEDING. 

This  experiment  was  situated  on  ground  that  was  manured 
the  winter  of  1898-1899.  Wheat  seeded  September  15,  October  15 
r.nd  November  15,  yielded  as  follows: 


Yield  Per  Acre 

Grain, 
Bu. 

86.79 
84.84 
28.47 

Straw, 
Tons 

Teat 

Earlv  seediDflT 

1.89 
1.98 
1.82 

69 

Medium  Beeding 

Late  seeding 

58 
48 

The  land  was  all  prepared  at  the  same  time,  and  seeded  at  the 
same  rate  with  Red  Russian  wheat.  The  ground  was  in  good  tilth 
at  time  of  seeding  and  the  wheat  was  very  little  retarded  by  drouth. 
The  conditions  both  fall  and  spring  were  favorable  for  the  late 
seeding,  and  while  the  stand  was  thinner  and  growth  not  as 
rank  as  the  early  or  the  medium  planting,  it  was  much  better  than 
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could  generally  be  expected  on  November  seeding.  The  late  seeding 
headed  nine  days  later  than  the  early  but  was  cut  short  by  rust  and 
was  ready  to  cut  about  the  same  time.  If  rust  had  not  struck  it, 
it  would  probably  have  yielded  10  bushels  more  per  acre.  These 
results  agree  very  well  with  those  of  previous  years  at  this  station, 
)nly  that  those  of  late  seedings  are  better  than  usual.  Seedins' 
should  be  done  not  later  than  the  middle  of  October  and  better  re- 
sults will  be  obtained  from  seeding  from  the  middle  to  the  last  of 
September, 

VARIETIES. 

The  standard  varieties  of  wheat  that  have  been  grown  on  the 
station  farm  for  a  series  of  years  gave  excellent  results  this  year. 
There  were  but  a  slight  variations  in  the  yield  per  acre  of  the  dif- 
ferent varieties.  The  highest  yield,  44.52  bushels  per  acre,  was 
obtained  from  Sibley's  New  Golden,  the  lowest  yield,  37.70  bushels 
per  acre  from  Big  English.  The  following  varieties  gave  42  bushels 
or  over:  German  Emperor,  Turkey,  Pickaway;  the  following  40 
bushels  and  under  42:  Bed  Bussian,  Early  Bipe,  Fulcaster,  New  Bed 
Wonder;  the  following  38  bushels  and  under  40  bushels:  Fultz, 
Missouri  Blue  Stem  and  Early  Bed  Clawson. 

All  of  these  are  classed  as  medium  earlf  and  there  was  but  a 
few  days  differen'ce  in  the  time  of  the  heading  and  ripening  of  tlie 
diiferent  varieties.  Results  from  some  six  years  tests  at  this  sta- 
tion demonstrate  all  of  these  to  be  good  standard  varieties,  and  so 
far,  from  our  work  with  newly  introduced  varieties  we  can 
find  none  better.  The  seed  is  all  kept  up  to  a  high  standard  by  care- 
ful selection  and  grading  each  year.  If  more  fanning  mills  were 
used  on  our  farms  in  preparing  seed  wheat  there  would  not  be  so 
much  call  for  new  varieties.    (July,  1900.) 


WHEAT  RAISING. 

Successful  wheat  raisers  in  the  different  counties  of  Oklahoma 
have  furnished  the  results  of  their  experience  to  the  Experiment 
Station  at  Stillwater.  When  all  the  reports  are  received,  a  bulletin 
will  be  issued  giving  the  results. 

This  brief  report  is  issued  so  that  the  results  of  the  investi- 
gation, in  so  far  as  completed,  may  be  made  public  in  time  to  be 
of  service  this  season. 
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The  reports  are  grouped  by  counties  and  have  been  singularly 
uniform  for  each  locality,  though  differing  in  separated  districts. 
The  report  for  each  county  represents  the  condensed  experience  of 
oil  reporting. 

With  marked  unanimity  all  agree  upon  the  following  points: 

1.  Plow  early  and  deep,  in  July  if  possible,  and  work  the 
soil  well  before  seeding. 

2.  Seed  early,  usually  in  September. 

This  applies  to  all  sections  of  the  territory. 

Hard  wheats,  as  a  rule,  are  preferred  in  the  western  half  of 
the  territory,  and  soft  wheats  in  the  eastern.  The  reports  indicate 
that  both  hard  and  soft  wheat  have  been  tried  with  the  result  given 
above. 

Below  will  be  found  a  brief  summary  of  the  reports  by  coun- 
ties. 

CANADIAN. 

The  hard  wheats  are  generally  preferred.  Varieties  gro\^n  are 
Turkey,  May,  Mediterranean,  Fultz,  White  Russian  and  Fulcaster. 
Preference  was  expressed  in  all  cases  for  early  plowing  and  early 
sowing.  The  average  yields  reported  varied  from  fifteen  to  twenty- 
five  bushels  per  acre.  The  amount  of  seed  varied  from  three  pecks 
to  one  bushel  per  acre.  Ru»t  has  caused  some  damage  but  not  to 
any  great  extent. 

CLEVELAND. 

Fulcaster  wheat  is  considered  best.  Varieties  grown  are 
Fulcaster,  Fultz,  May  and  Mediterranean.  Preference  was  expressetl 
in  all  cases  for  early  plowing  and  early  or  medium  early  seeding. 
The  average  yields  reported  are  from  fifteen  to  thirty  bushels  per 
acre.  The  amount  of  seed  sown  varied  from  one  to  one  and  a  half 
bushels  per  acre.  Small  losses  have  resulted  from  rust  and  chincJi 
bugs. 

CUSTER. 

Hard  wheats  are  preferred.  The  varieties  grown  are  Turkey, 
Mediterranean  and  Fultz.  Early  plowing  and  early  seeding  are  ad- 
vised, using  from  three  pecks  to  one  bushel  of  seed  per  acre.    Rust 
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and  chinch  bugs  have  caused  some  trouble.    Yields  reported  varj 
from  fifteen  to  thirty  bushels  per  acre. 

GARFIELD. 

Hard  wheats  are  preferred,  White  Russian,  Turkey  and  Goldeo 
Chaflf  being  grown.  Early  and  deep  plowing  and  medium  early 
seeding  are  practiced,  using  three  pecks  to  a  bushel  of  seed  per  acre. 
Yields  reported  vary  from  fifteen  to  twenty-five  bushels  per  acre, 
with  small  loss  from  rust  and  chinch  bugs. 

GRANT. 

Hard  wheats  are  preferred,  the  varieties  grown  being  White 
Russian,  Turkey,  Oregon  May  and  Pultz.  Early  plowing  and  early 
seeding  are  advised  by  all,  the  amount  of  seed  being  one  to  one  and 
a  fourth  bushels  per  acre.  The  yields  have  varied  from  eighteen  to 
thirty  bushels  per  acre  with  small  loss  from  fungus  diseases  and  in- 
sects. 

KAY. 

The  varieties  known  as  Big  May,  Oregon  Red,  Fultz  and  Red 
Russian  are  reported  as  being  desirable.  As  elsewhere,  early  plow- 
ing and  seeding  give  best  results.  There  have  been  small  losses 
from  chinch  bugs,  but  the  yields  are  reported  at  from  twenty  to 
thirty  eight  bushels  per  acre. 

KINGFISHER. 

fulcaster.  May,  Turkey  and  Oregon  May  are  grown.  Turkey  is 
regarded  as  the  best  hard  wheat  and  Oregon  May  as  the  best  soft. 
Early  plowing  and  medium  early  sowing  are  advised.  One  bushel 
of  wheat  to  the  acre  is  sown,  the  yields  averaging  about  twenty 
bushels  to  the  acre.  Rust  has  caused  some  loss  on  late  sowing  and 
plowing. 

LOGAN. 

Fultz,  Fulcaster,  Golden  Chaflf,  Red  Russian,  May,  Turkey, 
Walker,  Gold  Drop  and  Blue  Stem  Mediterranean  are  preferred. 
Uniformly,  early  plowing  and  sowing  is  advised  and  stress  is  laid 
on  the  desirability  of  thorough  preparation  of  the  seed  bed  before 
sowing.  The  yields  are  reported  as  averaging  from  eighteen  to 
thirty-five  bushels  per  acre.  Losses  from  rust  and  chinch  bugs  have 
boen  very  slight.  One  to  one  and  a  half  bushels  of  seed  is  sown 
I>er  acre. 
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NOBLE. 

Red  EusBian^  Mammoth  Bed,  and  Big  May  are  grown,  giving 
yields  varying  from  sixteen  to  thirty-two  bushels  per  acre.  Plowing 
early  and  deep  as  possible  and  early  sowing  is  followed,  using  from 
one  to  two  bushels  of  seed  per  acre,  depending  on  size  of  berry. 
Very  little  loss  has  been  caused  by  insects  and  fungus  diseases. 

OKLAHOMA. 

The  Fulcaster  variety  is  placed  first  with  Pultz  a  close  second. 
Turkey  is  also  grown  to  some  extent.  As  elsewhere,  early  plowing 
and  early  sowing  have  proven  profitable,  and  thorough  working  of 
the  soil  before  sowing  has  given  increased  returns.  Yields  have 
averaged  from  fifteen  to  thirty  bushels,  from  one  to  one  and  a  half 
bushels  of  seed  to  the  acre  being  sown.  Losses  from  insects  and 
fungus  diseases  have  been  slight. 

PAYNE. 

Oregon  Bed,  Fultz,  Eg}T)tian  Amber,  Red  Bussian  and  Fulcas- 
ter are  grown  successfully.  Early  plowing  and  sowing  is  advised, 
using  one  to  one  and  a  half  bushels  of  seed  to  the  acre.  Yields  re- 
ported average  twenty  bushels  to  the  acre  with  some  loss  caused 
by  chinch  bugs  and  rust. 

PAWNEE. 

Oregon  Bed,  Fultz  and  Fulcaster  are  grown,  the  first  being  pre- 
ferred. Losses  from  chinch  bugs  have  been  light  and  yields  aver- 
aging twenty  bushels  to  the  acre  have  been  secured.  Early  plowing 
and  seeding  are  recommended. 

• 

POTTAWATOMIE. 

Fultz,  Fulcaster,  Bed  Bussian,  May  and  Turkey  are  grown,  the 
first  three  being  preferred.  Manuring  is  reported  as  being  very 
profitable,  and  early  plowing  and  sowing  is  followed.  One  to  one 
and  a  half  bushels  of  seed  are  sown.  Small  losses  have  been  oc- 
casioned by  rust  and  chinch  bugs. 

WOODS. 

Turkey  wheat  is  thought  best  in  this  county,  the  yields  varying 
from  fifteen  to  forty  bushels  per  acre.  Early  plowing  and  seeding 
is  advised  and  losses  from  fungus  diseases  and  insects  have  been 
light. 
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OSAGE  NATION. 

Fultz,  and  Fulcaster  are  grown,  the  former  being  preferred. 
The  average  yields  have  been  about  eighteen  bushels  per  acre.  Rust 
has  occasioned  small  loss  and  no  trouble  has  been  experienced  with 
insects.  Early  plowing  and  early  sowing  give  best  returns.  (July, 
1900.) 


THE  WHEAT  CROP. 

Oklahoma  wheat  growers  suffer  considerable  loss  because  of 
ihe  length  of  time  which  wheat  must  stand  in  shock  before  thrash- 
ing can  be  done.  This  loss  could  be  almost  entirely  prevented  if 
all  of  the  wheat  wt^re  stacked  as  soon  after  cutting  as  it  becomes 
thoroughly  dry.  The  extra  expense  is  small,  the  quality  of  the 
wheat  is  improved  and  the  wheat  grower  is  then  in  a  measure  inde- 
pendent of  the  promises  of  the  thrasher.  The  amount  of  wheat  that 
is  stacked  is  increasing  each  year  and  it  is  a  move  in  the  right  direc- 
tion. 

The  removal  of  the  crop  from  the  field  makes  it  possible  to 
prepare  for  future  crops  to  better  advantage.  If  the  next  crop  is  to 
be  wheat,  plowing  may  be  done  early  in  July  and  the  soil  placed 
in  shape  to  take  in  and  retain  moisture  for  the  next  crop.  If  it  is 
not  possible  to  plow  all  of  the  stubble  early  that  is  to  be  put  In 
wheat,  a  thorough  disking  will  kill  off  the  weeds,  loosen  up  the  stir- 
face,  hold  the  moisture,  and  make  plowing  all  the  easier  when  time 
is  found  to  do  it.  Some  wheat  is  put  in  without  plowing, the  stubble 
ill  all,  either  merely  disking  it  and  drilling  in  the  seed  or  seeding 
with  a  disk  drill.  While  an  occasional  good  yield  may  be  secured 
by  this  plan,  it  is  the  poorest  sort  of  farming.  In  the  average  sea- 
son, plowing  will  be  many  times  repaid  by  the  in<;rease  in  the 
yield  and  at  all  times,  thorough  cultivation  has  a  tendency  to  de- 
crease losses  from  insects. 

The  soil  of  the  experiment  station  farm  at  Stillwater  is  no 
better  than  the  average  wheat  soils  of  the  territory  and  certainly 
not  as  good  as  many,  yet  losses  from  insects  are  hardly  noticeable 
and  the  yields  are  always  well  up  with  the  highest.  It  is  largely  a 
matter  of  good  cultivation  that  brings  this  about.  WTiile  it  is  true 
that  it  is  entirely  possible  to  put  in  more  work  on  a  soil  than  an  in- 
crease in  the  crop  is  worth,  it  is  equally  true  that  in  many  cases,  the 
same  amount  of  work  put  on  one-half  the  present  area  would  re- 
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Bult  in  an  increased  yield  which  would  bring  the  total  up  to  the 
present  amount.  Diilerences  in  soil  and  conditions  are  so  great 
that  each  wheat  grower  must  work  these  things  out  for  himself 
and  do  the  best  he  can,  always  striving  for  improvement. 

The  planting  of  cowpeas  in  wheat  stubble  is  a  profitable  invest- 
ment where  pasture  during  the  late  summer  and  fall  months  is 
fiftded.  This  is  best  done  when  wheat  is  to  be  followed  by  some 
other  <;rop.  Cowpeas  planted  in  rows  thirty  inches  apart  drilled  so 
that  there  is  one  plant  every  two  to  five  inches  require  about  a 
bushel  of  seed  per  acre,  and  with  one  cultivation,  yield  an  abun- 
•innoe  of  pasture  in  the  average  season.  Soy  beans  planted  in  the 
same  manner  are  also  a  valuable  crop.  The  residue  of  these  crops 
when  plowed  under  improves  the  soil  in  much  the  same  manner  as 
plowing  under  a  crop  of  clover  does  where  it  is  grown  successfully. 

Selection  of  seed  is  of  great  importance.  In  general,  the  varie- 
ties generally  grown  in  Oklahoma  are  good  and  if  reasonable  care 
is  used  in  seed  selection,  the  average  standard  will  improve  rather 
than  deteriorate.  While  under  some  conditions,  almost  any  kind  of 
Bi*ed  will  produce  a  crop,  it  is  in  the  trying  seasons  that  the  influ- 
ence of  good,  sound,  plump  seed  is  shown. 

A  bulletin  reporting  the  trials  with  wiieat  at  the  experiment 
station  at  Stillwater  will  be  sent  to  all  newspapers  of  the  territory 
as  soon  as  thrashing  is  completed  but  no  regular  bulletin  will  be 
issued,  the  general  phases  of  the  crop  having  been  fully  discussed  in 
linlletin  No.  47  which  will  be  sent  to  all  who  apply  for  it.  (June, 
IHOI.) 


CROP  AND  FORAGE  NOTES. 

The  following  is  a  summary  of  the  contents  of  Bulletin  No.  48 
which  will  soon  be  issued  from  the  experiment  station  at  Stillwater. 
The  publications  of  the  station  are  sent  free  to  all  citizens  of  Okla- 
homa who  request  them. 

For  the  season  of  1900,  the  spring  rainfall  was  normal,  the  sum- 
mer rainfall  unusually  light  and  not  well  distributed,  and  that  of 
the  fall  was  normal,  but  quite  heavy  in  September.  The  tempera- 
ture for  the  season  was  about  the  average,  with  the  exception  of  an 
unusually  low  average  during  May.    No  hot  winds  occurred. 

Conditions  were  not  favorable  for  starting  grasses.  Bermuda 
p'ass  and  large  water-grass  were  the  only  ones  that  survived  the 
effects  of  crab-grass  and  August  drouth. 
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Spring  seedings  of  alfalfa  failed  after  having  made  a  good 
start.  Alfalfa  on  the  station  farm,  where  the  soil  is  from  four  to 
twelve  inches  deep  underlaid  by  a  stiff,  imperious  sub-soil,  has  given 
very  small  yields  and  died  out  after  three  to  five  years. 

Clover  has  proven  very  uncertain  for  this  region,  but  at  times, 
a  fair  crop  may  be  harvested. 

Corn  suffered  materially  from  drouth  and  the  yield  was  about 
half  a  crop.    Kafir  corn  yields  were  about  double  those  of  corn. 

The  spring  was  quite  unfavorable  for  cotton  and  the  stand  was 
poor.  The  fine  growth  made  late  in  the  season,  however,  brought 
the  yields  well  up  toward  the  average  of  our  best  seasons. 

The  rape  plant  and  field  peas  gave  profitable  returns  as  pas- 
ture crops.  Cowpeas  sown  on  wheat  or  oats  stubble  also  furnish 
valuable  pasture  and  hay.     (January,  1901.) 


MANURING   SOIL. 

A  bulletin  treating  of  methods  of  manuring  the  soil  has  just 
been  issued  by  the  experiment  station. 

The  following  is  a  summary  of  the  bulletin : 

Without  going  into  detail  as  to  the  various  considerations  that 
may  affect  the  results  of  manuring,  at  the  present  stage  of  our 
agricultural  practice,  the  chief  points  to  be  observed  are: 

1, — To  manure  the  soil.  Use  all  the  manure  produced,  pre- 
vent losses  by  washing  away,  quit  burning  straw,  haul  the  manure 
onto  the  fields  somewhere,  sometime,  somehow. 

2, — Manure  the  highest  and  poorest  spots,  give  a  good  applica- 
tion at  one  time — from  fifteen  to  twenty  two-horse  loads — and  ma- 
nure another  place  next  time. 

3, — Manure  with  reference  to  the  time  of  rainfall,  to  the  next 
crop  which  is  to  be  grown,  and  to  the  other  work  which  must  be 
done.  Late  fall  and  winter,  when  other  work  is  not  pressing,  is  a 
good  time.    Light  top-dressings  may  be  applied  to  wheat  in  the  fall. 

4, — Growing  crops  for  green  manuring  alone  is  not  the  most 
profitable  method.  Pasture  them  and  plow  under  the  remainder 
^  hen  about  mature.  This  applies  chiefly  to  cowpeas.  If  sorghum 
is  to  be  plowed  under,  it  should  be  while  the  stalks  are  green  and 
juicy  so  that  they  will  decay  quickly. 

This  bulletin  and  other  publications  of  the  Station  will  be  sent 
to  all  who  request  them.    (May,  1901.) 
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SUGAR  BEETS. 

The  experiment  station  has  closed  another  season's  work  with 
sugar  beets  and  the  results  have  been  strikingly  uniform  with  those 
of  previous  years.  The  average  of  all  results  showed  eight  per 
cent  of  sugar  in  the  juice  with  69.7.  as  the  co-eflficient  of  purity.  As 
the  lowest  standard  for  successful  sugar  manufacture  is  twelve  per 
cent  of  sugar  with  a  co-efficient  of  purity  of  eighty,  it  is  very  dis- 
couraging for  the  industry  here.  The  average  yield  per  acre  was 
eleven  tons  and  the  experimenters  had  some  excellent  cow  fed  as  a 
result    (November,  1900.) 


YELLOW  COTTON. 

Considerable  yellow,  or  Nankeen  cotton  has  come  into  the  mar- 
ket this  season.  This  is  a  most  undesirable  variety  and  sells  for 
a  cent  and  a  half  less  than  white  cotton.  Cotton  growers  should 
select  their  seed  and  strive  to  secure  only  good,  white  cotton,  with 
long  staple  and  a  tendency  toward  early  maturity.  (December, 
1900.) 

EXPERIMENTS  IN  CATTLE  FEEDING. 

The  Oklahoma  experiment  station  is  continuing  its  feeding 
experiments  with  hogs  and  steers.  Last  winter  a  bunch  of  twenty 
steers  were  fed,  using  corn  and  Kadr  meals  and  alfalfa  hay  and 
Kafir  stover  in  such  a  manner  that  the  relative  value  of  each  foi' 
the  production  of  beef  could  be  determined.  The  same  work  will 
be  duplicated  this  winter  in  order  that  as  many  trials  as  possible 
may  be  made  before  definite  conclusions  are  drawn.  Last  year's 
results  were  reported  in  the  annual  report  of  the  station.  They 
pointed  out  the  great  value  of  alfalfa  w*hen  fed  in  connection  with 
either  corn  or  Kafir  meal  and  also  showed  that  it  is  possible  to  fat- 
ten steers  on  Kafir  meal  and  Kafir  stover,  though  not  so  economical- 
ly as  Vhen  corn  meal  and  alfalfa  are  used. 

The  feeding  experiments  with  hogs  will  be  chiefly  along  the 
line  of  determining  what  amount  of  cottonseed  meal  may  be  fed 
with  safety  to  hogs.  Last  winter's  results  were  very  encouraging,  a 
number  of  hogs  being  fattened  with  cottonseed  meal  with  the  loss 
of  but  one  hog,  ^nd  that  due  to  intentional  feeding  of  the  meal  after 
the  danger  point  had  been  reached.  The  feeding  of  cowpea  and 
alfalfa  hay  to  hogs  will  also  be  continued,  previous  trials  having  in- 
dicated the  great  economy  of  this  practice.    (October,  1900.) 
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COTTONSEED  AND  COTTONSEED  MEAL. 

At  the  presenft  prices  that  are  prevailing  for  cottonseed  and 
cottonseed  meal,  the  latter  is  tb^e  cheaper  and  better  feed.  Ejery 
grower  of  cotton  should  also  be  something  of  a  stockman  since  he  is 
producing  one  of  the  very  best  of  stock  foods  and  should  utilize  it 
at  home  so  as  to  keep  up  the  fertility  of  the  soil.  Just  when  to  feed 
cottonseed  and  when  to  feed  cottonseed  meal  is  a  question  which 
troubles  many  farmers.  In  so  far  as  the  feeding  value  goes,  it  is 
true  for  all  practical  purposes  that  when  wliat  is  received  for  a 
ton  of  cottonseed  will  pay  for  seven  hundred  and  fifty  pounds  of 
meal,  it  is  economy  to  buy  meal.  At  the  present  prices  it  will  do 
more  than  that  and  no  cottonseed  should  be  fed  this  fall. 

The  addition  of  about  two  pounds  of  cottonseed  meal  per  day 
to  the  ration  of  corn  or  Kafir  meal  usually  fed  to  steers  that  are  be- 
ing fattened  is  profitable,  especially  when  corn  or  Kafir  stover  is 
used  for  roughness.  The  cottonseed  meal  supplies  the  flesli  and 
growth-making  materials  which  corn  and  Kafir  corn  lack  and  pro- 
duces better  growth  and  more  rapid  gains.  It  is  better  for  this 
purpose  than  cottonseed  because  the  oil  which  is  taken  out  at  the 
mill  is  not  needed  in  the  feed  of  cattle  that  are  being  fed  on  corn  or 
Kafir.  If  the  stockmen  and  diarymen  of  the  northern  and  eastern 
states  can  afford  to  pay  high  freight  and  still  use  cottonseed  meal 
as  feed  for  their  cattle,  it  would  certainly  be  profitable  for  Okla- 
homa farmers  to  make  use  of  all  that  is  grown  here  and  keep  oar 
fertility  at  home.  Every  ton  of  cottonseed  meal  is  worth  what  it 
costs  as  a  fertilizer  and  w^en  fed  to  cattle,  all  this  fertility  is  kept 
at  home  where  it  belongs.    (October,  1900.) 


PASTURE  CROPS  FOR  HOGS. 

Pasture  and  range  are  necessary  in  order  to  keep  breeding 
swine  in  a  healthy  condition  and  grow  the  stock  at  a  profit.  The 
man  who  tries  to  raise  swine  under  other  conditions  is  playing  a 
losing  game,  and  his  balance  will  be  on  the  debtor  side  of  the 
ledger  jusrt:  as  sure  as  we  have  day  and  night.  Although  these 
facts  have  been  vouched  for  many  times  by  experiment  stations  and 
successful  swine  raisers  and  given  wide  publicity,  thousands  of 
farmers  still  continue  in  trying  to  raise  hogs  in  a  dry  lot  with  noth- 
ing but  corn  as  a  feed,  with  the  expectations  of  making  it  a  profit- 
able operation. 

A  hog  pasture  does  not  mean  a  dust  lot  with  possibly  a  few 
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old  weeds  off  in  one  corner,  but  a  good  and  commodious  range,  and 
if  planned  to  give  the  best  results,  it  will  contain  a  variety  of  crops, 
selected  as  to  their  food  value.  The  pasture  should  not  be  so  small 
that  the  hog  is  compelled  to  eat  his  own  filth  to  get  the  feed.  Every 
farm  should  have  six  to  eight  acres  of  hog  pasture  fenced  purposely 
for  this  use.  This  is  in  addition  to  wliat  range  may  be  uftilized  out- 
side at  times.  Better  far  to  have  a  little  too  much  than  not  enough. 
If  the  crop  gets  ahead  of  the  hogs  and  becomes  woody  cut  it  off 
with  the  mower  and  a  new  growth  will  start.  This  can  be  done  with 
many  plants  and  will  pay  even  if  the  mowed  portion  is  not  gath- 
ered. The  pasture  may  be  greatly  fertilized  by  this  method  in 
many  cases.  The  enclosure  should  be  divided  into  two  or  three 
parts,  at  least,  so  that  while  one  part  is  being  pastured,  crops  may 
be  growing  in  the  others. 

While  succulent  food  is  very  essential  the  year  round  for  grow- 
ing and  breeding  stock,  the  exercise  is  just  as  necessary.  Pigs  con- 
fined in  pen9  will  do  much  better  if  they  have  some  green  feed,  but 
the  results  will  be  vastly  better  if  the  pigs  are  allowed  a  range  and 
the  chance  to  gather  this  feed  for  themselves. 

Any  green  crop  is  much  better  than  no  pasture,  but  some 
crops  for  this  purpose  are  very  much  superior  to  others,  and  a 
variety  of  crops,  even  though  they  may  be  much  alike  in  composi- 
tion, are  superior  to  a  single  crop.  Many  swine  raisers  that  ap- 
preciate the  value  of  a  hog  pasture  do  not  realize  the  importance 
of  giving  attention  to  variety  and  composition  of  the  plants  to  be 
used. 

In  selecting  the  crops  for  a  hog  pasture  consider  the  composi- 
tion of  the  plants  as  you  would  consider  the  composition  of  the 
grain  in  a  ration.  Bear  in  mind  that  certain  crops  are  rich  in  the 
food  nutrient  protein,  that  is  so  essential  in  the  animal  system  to 
build  up  the  frame  and  muscles,  and  is  very  necessary  in  the  food 
of  breeding  stock.  Crops  of  the  opposite  nature  are  rich  in  carbohy- 
drates, the  heat  and  fat  forming  compounds. 

Endeavor  to  have  some  of  the  former  to  pasture  along  with 
latter  and  the  results  will  be  better.  Plants  belonging  to  the  former 
group,  those  that  are  especially  rich  in  protein,  are  alfalfa,  clover, 
field  peas,  cowpeas,  soy  beans,  vetches  and  peanuts.  Rape,  sor- 
ghum, the  cereals,  sweet  potatoes,-  and  artichokes  belong  to  the 
opposite  group.  Aside  from  being  especially  valuable  for  food,  the 
cowpea  group  adds  greatly  to  the  fertility  of  the  soil  while  grow- 
ing on  it,  and  will  give  paying  yields  on  soil  too  poor  for  other  crops. 
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While  a  wheat  pasture,  or  a  sorghum  pasture  perhaps  is  of  great 
value  the  results  will  be  much  more  satisfactory  if  cowpeas  or 
some  like  crop  can  be  pastured  at  the  same  time. 

In  selecting  the  crops,  due  attention  should  be  paid  to  the  point 
of  having  a  succession  of  crops  that  will  furnish  green  feed  at  all 
times.  Drouth  resisting  crops  should  be  included  for  the  drouthy 
time  of  year.  Some  crops  with  proper  handling  will  furnish  feed 
almost  'the  year  round  while  others  are  suitable  for  only  one  of  the 
seasons,  or  a  part  of  two. 

In  this  list  of  crops  for  hog  pasture,  alfalfa,  wheat,  rye  and 
oats  will  not  be  taken  up  in  full. 

Where  alfalfa  can  be  grown  successfully,  it  has  no  equal  as  a 
pasture  crop  for  hogs,  and  it  furnishes  a  large  amount  of  feed  al- 
most the  year  round  when  handled  properly. 

But  about  nine  men  in  ten  that  use  it  for  that  purpose  ruin  it 
by  too  close  pasturing  and  at  improper  times. 

•  Wheat,  oats  and  rye  are  standard  crops  for  this  purpose  and 
may  be  so  grown  as  to  furnish  green  feed  for  almost  the  whole  year. 
But  many  times  they  are  over  pastured  and  pastured  too  late  when 
the  crop  is  to  be  left  for  grain.  In  both  of  these  cases  other  crops 
should  be  furnished  to  prevent  the  over-pasturing  and  at  improper 
times. 

In  addition  to  the  above  named  crops  that  may  be  utilized  for 
this  purpose,  should  be  mentioned  field  peas,  rape  and  vetches. 

The  field  pea  belongs  to  the  cowpea  class  and  is  suitable  to  a 
cool,  moist  climate  and  will  withstand  a  hard  frost,  so  should  be 
seeded  early  in  March.  Broadcast  a  bushel  and  a  half  of  peas,  plow 
under  four  or  five  inches  and  harrow  down  and  then  seed  a  bushel 
and  a  half  of  oats  on  top  of  this. 

The  peas  are  ready  to  pasture  when  they  start  to  bloom.  Tlie 
seed  costs  from  f  1.50  to  f 2.00  per  bushel  which  will  keep  many  from 
growing  them  It  is  well  to  see  if  a  more  suitable  crop  is  not  avail- 
able, but  field  peas  are  worthy  of  a  trial  in  this  country.  The  yield 
of  oats  and  peas  the  past  season  on  the  station  farm  was  15  tons  per 
acre.  Fair  results  have  been  obtained  from  fall  seeding  on  the  sta- 
tion farm. 

The  rape  plant  makes  the  best  of  spring  pasture.  It  is  a  plant 
•that  furnishes,  under  fairly  favorable  conditions,  a  large  amount 
of  green  feed  in  a  short  time  from  planting.  The  color  and  texture 
of  the  leaves  resemble  cabbage,  but  it  grows  two  or  three  feet  tall 
and  has  no  value  only  in  the  green  stage.    It  is  grown  over  a  wide 
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.  territory  and  under  varying  conditions  but  adapted  to  moist,  cool 
weather  and  a  good,  rich  soil.  For  a  time  it  was  thought  suited  only 
to  the  Northern  states  and  Canada,  but  gradually  it  is  working 
South  and  has  given  very  favorable  results  in  Oklahoma  and  should 
be  tried  by  all  hog  and  sheep  raisers. 

The  following  results  were  obtained  on  the  station  farm  the 
past  season. 

Tons  per  acre. 
Rape,  drilled,  rows  30  inches  23.5 

Rape,  drilled,  rows  6  inches  11. 

Rape,  drilled  with  oats  12.5 

The  seeding  was  made  the  last  week  in  March  and  the  yields  de- 
termined June  2nd.   The  plots  were  on  well-manured  land. 

For  this  country  the  seeding  should  be  made  early  in  March. 
The  hot  dry  weather  of  August  has  stopped  the  growth  here,  and  the 
June  seeding  for  fall  pasture  as  advised  by  some  will  give  very  un- 
certain results  as  will  the  seeding  in  corn  just  before  the  last  culti- 
vation. Buch  methods  may  give  fair  results  at  times  of  much  rain 
fall.    It  is  a  plant  that  stands  a  great  deal  of  cold  and  frost. 

Seedings  made  on  the  station  farm  last  fall  have  lived  through 
the  winter  and  the  plants  are  making  an  early  spring  start.  The 
fall  growth  was  rather  small .  Both  broadcasting  and  drilling  for 
cultivation  are  practiced.  For  this  country,  if  much  dependence  is 
put  upon  the  crop,  drilling  in  rows  to  admit  of  cultivation  is  re- 
commended. Planted  in  this  way  it  will  stand  the  drouth  much  bet- 
ter and  if  pastured  and  cultivated  properly,  the  period  of  growth 
may  be  greatly  extended,  and  much  more  feed  obtained.  A  good  rich 
soil  is  more  essential  where  broadcasting  is  employed. 

For  broadcasting,  three  to  five  lbs.  of  seed  per  acre  should 
be  used.  For  drilling  in  rows  30  inches  apart,  one  or  two  pounds 
should  suffice.  The  poorer  the  soil  and  the  more  unfavorable  the 
conditious,  the  more  seed  necessary. 

The  plants  reach  their  maximum  growth  in  6  to  10  weeks  from 
seeding  but  pasturing  may  commence  as  soon  as  the  plants  are  firm- 
ly rooted.  Sheep  or  hogs  do  not  like  the  plants  at  first,  but  by 
limiting  their  other  feed,  they  will  eat  it,  and  when  they  have  ac- 
quired a  taste  for  it  they  eat  it  greedily.  Care  must  be  taken  in 
turning  sheep  on  it  to  avoid  bloating.  There  will  be  several  suc- 
cessive growths  if  the  plants  are  not  pastured  or  cut  closer  than  4 
inches  from  the  ground.  The  seed  costs  about  10  cents  per  lb.  in 
small  quantities.    The  Dwarf  Essex  variety  should  be  used. 

B-8 
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Rape  and  field  peas,  and  rape  and  oats  make  fair  mixtures  for 
seeding. 

The  following  may  be  considered  summer  and  fall  pastures: 
Sorghum,  cowpeas,  peanuts,  sweet  potatoes  and  artichokes. 

Sorghum  is  the  most  reliable  and  largest  producer  of  pasture 
for  summer.  While  it  furnishes  a  large  amount  of  green  feed  per 
acre,  it  is  highly  carbonaceous,  and  should  be  pastured  along  with 
cowpeas  for  best  results. 

Its  culture  is  well  understood.  Seedings  may  be  made  from 
spring  to  late  summer .  It  will  always  be  found  a  standby  during 
drouths.  While  broadcasting  is  the  common  way  of  seeding  for 
hog  pasture,  it  is  always  advisable  to  drill  and  cultivate  some  as 
this  will  make  better  feed  in  a  case  of  severe  drouth.  And  when 
grown  this  way  the  sugar  content  is  much  greater  and  any  stalks 
left  will  make  good  winter  feed  for  hogs.  In  selecting  the  seed,  the 
sugar  bearing  varieties  should  be  chosen  and  seeded  thinner  on  the 
ground  than  when  the  crop  is  grown  for  hay.  Sorghum  may  be 
seeded  with  oats  in  the  spring  with  good  results.  The  sorghum  con- 
tinues  after  the  oats  are  gone. 

Cowpeas  make  a  good  twin  brother  to  sorghum  for  hog  pas- 
ture The  peas  furnish  the  nitrogenous  material  that  the  sorghum 
lacks.  Cowpeas  are  great  drouth  resistors  and  admit  of  many 
ways  of  planting  and  over  a  large  season.  Seeded  on  ground  from 
which  a  crop  oi?  oats  or  wheat  have  been  removed,  they  will  pro- 
duce from  l\  to  2  feet  of  growth  by  the  first  of  September.  For 
earlier  feed  than  this  they  should  be  seeded  the  last  of  April  or  the 
first  of  May. 

While  broadcasting  is  a  very  successful  method  of  seeding 
them,  it  is  very  desirable  to  drill  and  cultivate  some  as  this  will  aid 
them  to  withstand  drouth,  and  more  feed  will  be  produced  at  a  criti- 
cal time.  For  broadcasting  about  1 1-4  bushel  of  seed  is  required 
per  acre;  for  drilling  in  rows  30  inches  apart,  three  pecks. 

Peanuts  are  a  crop  that  do  well  in  Oklahoma,  and  many  are 
raised  for  market,  but  they  have  greater  value  to  the  territory  for 
hog  pasture.  For  hog  pasture  they  can  be  made  to  pay  on  any  soil 
that  is  open  enough  to  work  easily.  The  hogs  harvest  them  and  that 
expense  and  labor  is  saved.  Many  a  peanut  crop  harvested  and 
marketed  at  a  loss  would  have  yielded  a  handsome  profit  if  it  had 
been  used  as  a  hog  pasture.  Peanuts  should  be  valued  as  a  pro- 
tein producer,  and  for  that  purpose  are  very  valuable  as  they  con- 
tain about  30  per  cent  of  that  most  valuable  food  ingredient.  While 
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the  Tines  are  green  they  are  eaten  and  afford  valuable  feed.  The 
crop  should  be  pastured  along  with  sorghum,  rye,  wheat,  or  oats 
for  the  most  profitable  results.  For  hog  pasture  the  crop  can  be 
grown  as  cheaply  as  corn.  Plant  as  soon  as  all  danger  of  frost  is 
oTer.  Have  the  soil  in  fine  tilth.  Make  the  rows  two  and  a  half 
or  three  feet  apart  and  drop  the  seed  twelve  to  sixteen  inches  apart 
in  the  row.  About  two  bushels  of  the  nuts  in  the  pod  will  be  re- 
quired to  seed  an  acre  Give  clean  culture,  and  no  hilling  up  is 
necessary.    The  Spanish  variety  is  best  suited  for  this  purpose. 

Sweet  potatoes  make  a  good  feed  for  hog  pasture.  The  ex- 
pense of  this  crop  is  quite  light  up  to  the  time  of  harvesting  and  the 
hogs  will  do  this  to  perfection  and  give  good  returns  for  value  re- 
ceived. The  culture  of  the  crop  is  well  understood.  It  can  be  made 
ever  profitable  utilized  as  hog  pasture. 

Artichokes  are  a  most  excellent  crop  to  furnish  fall  and  winter 
pasture  for  hogs.  Under  proper  treatment  400  to  800  bushels  of  tu- 
bers i>er  acre  may  be  counted  on.  Plow  the  ground  as  you  would  for 
potatoes;  plant  in  April  in  rows  three  feet  apart  with  the  hills 
fourteen  to  eighteen  inches  apart  in  the  row,  and  cultivate  as  you 
would  corn.  In  this  country  the  pasture  is  available  the  winter 
through.    (March,  1901.) 


BLACK-LEG  VACCINE. 

During  the  past  six  months  the  experiment  station  has  been 
sending  out  vaccine  for  the  prevention  of  black-leg  in  cattle.  This 
vaccine  is  for  free  distribution  to  the  farmers  and  stockmen  of  Ok- 
lahoma. The  use  of  vaccine  as  a  means  of  controlling  black-leg 
among  cattle  is  particularly  urged  because  there  is  no  means  of 
curing  the  disease,  while  vaccination  has  proved  very  effective  in 
preventing  and  controlling  the  disease. 

All  cattle  under  two  years  of  age  should  be  vaccinated  but  it  is 
doubtful  if  the  vaccination  affords  the  protection  to  calves  under 
six  months  of  age  that  it  does  to  older  cattle.  For  this  reason  all 
calves  vaccinated  under  six  months  of  age  should  be  vaccinated  the 
second  time  before  they  are  a  year  old.  Cattle  may  be  vaccinated 
at  any  season  of  the  year  and  the  owner  should  not  wait  until  he  has 
lost  cattle  before  using  the  vaccine. 

A  letter  to  the  experiment  station  will  secure  the  amount  of 
vaccine  required  and  full  directions  for  using  it.    (September,  1900.) 
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HOa  CHOLERA. 

Several  inquiries  have  reached  the  experiment  station  during 
the  last  month  concerning  swine  diseases.  One  reported  outbreak 
of  hog  cholera  was  inyestigated  and  a  very  extensive  outbreak  of 
tiie  disease  was  found  to  exist  among  the  hogs  on  two  farms.  At  the 
time  of  the  visit  over  200  head  of  hogs  had  died  from  what  proved 
on  examination  to  be  hog  cholera.  What  the  station  especially  de- 
sires is  to  correspond  directly  with  all  who  are  losing  hogs  from 
any  disease  and  particularly  with  those  losing  hogs  from  any  form 
of  disease  appearing  to  be  contagious  and  spreading  from  one  farm 
to  another. 

The  best  means  of  preventing  the  spread  of  the  disease  from  an 
outbreak  is  to  stop  all  communication  between  the  pens  and  to 
burn  every  animal  lost.  Burning  is  much  safer  than  burying  as 
there  is  no  danger  of  dogs  carrying  the  disease  by  digging  up  the 
earcass  and  carrying  pieces  of  flesh  and  bones  to  adjoining  pens.  If 
the  disease  exists  among  hogs  having  access  to  running  water  all 
hogs  using  water  below  that  poiuit  should  be  immediately  fenced 
away  from  the  stream.  In  any  case  to  allow  a  dead  animal  to  de- 
compose in  a  stream  is  a  very  careless  thing  to  do  and  if  the  animal 
has  died  from  a  contagious  disease  the  water  is  about  the  surest 
means  of  spreading  the  disease.    (December,  1900.) 


FRUIT  TREES. 

This  is  the  season  of  the  year  when  orders  are  being  gven  for 
Borsery  stock  for  fall  planting  and  those  about  to  set  out  an  orchard 
should  avail  themselves  ol  the  experimence  of  those  who  have  been 
engaged  in  frut  growing  in  Oklahoma. 

About  a  year  ago,  the  experiment  station  collected  and  sum- 
marized the  experience  of  successful  fruit-growers.  This  summary, 
together  with  the  results  of  trials  at  the  station,  was  issued  in  the 
form  of  a  bulletin  entiltled  ^'Fruits  for  Oklahoma."  Copies  of  this 
bulletin  may  be  had  by  writing  to  the  station. 

In  general,  it  pays  to  buy  home-grown  nursery  stock  and  to  dis- 
regard the  blandishments  of  the  man  with  something  new  and  won- 
derful. The  varieties  mentioned  below  are  reliable  and  preferred 
by  many  successful  orchardists. 

Apples:      Mo.  Pippin,  Ben  Davis,  Winesap,  Jonathan,  Ark. 
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Blacky  Maiden's  Blush,  Mammoth  Black  Twig,  Cooper's  Early 
White,  and  Yellow  Transparent. 

Peaches:  Elberta,  Alexander,  Crawford's  Late,  Crawford's 
Early,  Heath  Cling,  and  Salaway. 

Plums:    Wild  Goose,  Abundance,  Bnrbank,  Wickson  and  Mari- 


Gherries:  Early  Bichmond,  English  Morello,  Montmorency, 
May  Duke,  Wood,  Ostheim,  and  Olivet. 

Good  nursery  stock  is  of  first  importance,  but  the  character  of 
the  care  which  is  given  it  after  setting  out  determines  the  degree 
of  success  which  will  be  attained.  Continued  clean  cultivation  and 
watchful  care  is  necessary  and  will  be  abundantly  repaid.  (Septem* 
ber,  1900.) 


NEW  AND  REMARKABLE  PLANTS. 

Much  money  is  wasted  every  year  in  the  purchase  of  nursery 
rtock  that  is  '^the  greatest  wonder  of  the  age."  People  keep  on 
buying  this  sort  of  things  and  probably  will  conrtinue  to  do  so. 
Some  enterprising  man,  out  of  a  job,  perhaps,  or  possibly  because 
there  is  money  to  be  made  at  it,  arranges  with  some  grower  of  nur- 
sery stock  to  fill  his  orders  with  the  cheapest  sort  of  seedling  apple 
trees.  The  agent  starts  out  and  names  it  ^'The  everbearing  pump- 
kin apple."  Trees  are  sold  for  fifty  cents  or  a  dollar  each,  and 
the  purchaser  plants  the  ^'ever  bearing  pumpkin  apple  tree,^ 
watches  it  closely  for  four  to  six  years,  and  at  last  there  are  a  few 
blossoms.  What  delicious  ^'pumpkin  apples"  will  be  his!  When 
fall  arrives,  and  a  few  little,  sour  apples  are  all  that  are  secured, 
there  is  considerable  disappointment,  but  usually  further  hopes  for 
future  development.  If  plain,  reliable  trees  of  Missouri  Pippin, 
Ben  Davis,  Winesap,  Johnathan,  Arkansas  Black,  Maiden  Blush,  or 
any  other  standard  varieties  had  been  planted  good  fruit  would 
have  been  secured  instead  of  nothing. 

This  is  but  an  illustration.  The  principle  holds  good  in  the 
purchase  of  seeds  and  plants  of  every  sort.  Purchasing  seeds  and 
plants  from  well-known  nurserymen  and  seedsmen  is  the  best  and 
safest  plan.  Expectations  of  a  great  deal  for  nothing  or  of  secur- 
ing something  unusually  profitable  will  not  be  realized.  Fruits 
are  mentioned  particularly  because  of  the  frequency  of  deception 
in  tree-«elling  and  of  the  ease  with  which  profitable,  thrifty,  reli- 
able, nursery  stock  may  be  secured.    (February,  1901.) 
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PLANT  TREES  FOR  p6sTS. 

The  planfting  of  forest  trees  is  of  great  importance  in  Okla- 
homa. There  are  few  of  the  prairie  farms  but  have  o;ie  or  two 
small  pieces  of  land  cut  off  from  the  pasture  that  are  not  easy  to 
cultivate.  A  little  time  and  work  will  fiit  most  of  those  places  for 
the  planting.  One  or  two  years'  cultivation  will  place  the  trees  in 
condition  to  take  care  of  themselves.  The  trees  should  be  set  in 
check  rows  about  four  feet  apart,  and  cultivated  the  same  as  corn. 

Seedling  trees  can  be  purchased  from  most  of  the  large  nur- 
series at  three  to  five  dollars  per  thousand.  It  is  a  good  plan  to  cur 
off  the  entire  top  of  the  plant  when  setting  out.  "this  will  give  a  good 
strong,  straight  growth  for  the  trunk  of  the  future  tree.  A  little 
pruning  during  the  first  and  second  summer  will  start  the  trees 
with  good  clean  trunk  and  after  this  but  lilttle  care  will  be  needed. 
A  small  plat  of  land  if  properly  handled  will  in  a  few  years  furnish 
an  abundance  of  fire  wood  and  posts  and  poles  that  are  necessary 
for  fences.  The  value  of  a  constant  supply  of  timber  on  the  farm 
can  hardily  be  over  estimated. 

The  hedge  fences  are  not  to  be  recommended  except  in  spe- 
cial cases.  Posts  can  be  grown  in  groves  much  cheaper  than  in  line 
hedges.  The  labor  required  to  keep  a  hedge  fence  in  good  sha[»e 
would  care  for  a  large  grove.  A  tall  hedge  may  sometimes  be  of 
great  value  for  a  wind-break,  and  for  such  purposes  their  use 
should  not  be  discouraged  A  grove  will  usually  furnish  better 
protection  to  other  plantings  and  buildings. 

The  varieties  best  adapted  to  Oklahoma  are  Black  Locust,  Ca- 
talpa,  and  Osage  Orange.  The  Soft  Maple,  Mulberry  and  several 
oth<»r  kinds  may  succeed  but  cannot  be  strongly  recommended. 
Black  Locusts  set  on  thin  upland  soil  on  the  experiment  station 
farm,  in  the  spring  of  1898,  then  one  year  from  the  seed,  are  now 
from  twelve  to  eighteen  feet  high  and  two  and  one  half  to  four 
and  one  half  inches  through  the  trunk.  Catalpas  the  same  age  and 
set  on  the  same  land  at  the  same  time  and  age  are  about  ten  feet  in 
height  and  two  and  one  half  inches  in  diameter.    (December,  1900.) 


PLANT  SHADE  TREES. 


Trees  add  much  to  the  comfort  and  beauty  of  the  home,  wheth- 
er it  be  located  in  the  city  or  in  the  country.  Trees,  if  cultivated, 
grow  rapidly  in  Oklahoma.    They  should  be  set  out  in  large  holes 
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that  have  been  filled  in  to  the  proper  depth  with  good,  rich  soil. 
£lm,  soft  maple,  black  locust,  catalpa,  box  elder,  ash,  mulberry,  in 
the  order  named  are  desirable  trees.  Every  planting  should  in- 
clude some  elms  because  they  are  long-lived  and  more  permanent 
than  the  others  menrtioned.  Continuous,  shallow  cultivation  is  nec- 
essary for  success,  and  if  this  is  neglected,  failure  is  almost  cer- 
tain.   (January,  1901.) 


APPLE  ROOT-ROT. 

A  disease  commonly  known  as  the  apple  root-rot  is  doing  i\ 
great  deal  of  damage  to  some  orchards  in  Oklahoma.  The  disease 
first  attacks  the  small  roots  and  then  spreads  to  the  larger  roots 
and  trunk.  The  roots  that  are  attacked  die  and  decay  very  rapid- 
ly. The  disease  spreads  rapidly  along  the  roots  and  in  about  two 
years  the  entire  root  system  of  the  tree  is  killed.  Trees  that  were 
attacked  in  the  summer  of  1899  usually  set  a  large  crop  of  fruit  in 
1900.  Many  of  the  trees  died  before  the  fruit  matured.  If  the 
trees  are  set  deep  the  first  symptoms  are  a  lack  of  vigor  and  the 
yellow  color  of  the  leaves.  The  tree  shows  plainly  the  lack  of  food 
and  moisture.  If  the  tree  is  set  shallow,  dead  leaves  can  be  seen 
around  the  base  of  the  trunk.  Trees  show  a  great  tenacity  of  life 
and  live  for  sometime  when  there  are  but  a  few  live  roots. 

If  the  dead  bark  is  examined  thin  layers  of  a  white  velvety  sub- 
stance can  be  seen  between  the  layers  of  bark.  In  the  thick  bark 
around  the  base  of  the  trunk  this  white  material  is  very  often  con- 
spicuous but  can  hardly  be  detected  on  the  smaller  roots.  A  mush- 
room is  the  cause  of  the  disease.  It  seldom  develops  the  fruit 
stalks  and  caps.  The  fruit  stalks  are  sent  up  in  thick  clusters  from 
the  base  of  the  trunk.  The  stalks  are  round,  from  one-eighth  to 
one-fourth  of  an  inch  in  diameter  and  about  two  inches  high.  The 
cap  is  about  the  shape  of  an  inverted  thimble  and  is  from  one-half 
to  one  inch  in  diameter.  The  stalks  and  caps  of  this  mushroom  are 
edible.  As  will  be  seen  from  the  foregoing  the  tree  is  starved  by 
having  the  food  supply  shut  off. 

This  disease  is  not  confined  to  any  one  variety  or  class  of  varie- 
ties.  It  attacks  the  cherry  the  same  as  the  apple  There  is  no  con- 
nection between  this  disease  and  any  form  of  grafting,  budding  or 
transplanting  as  there  is  commonly  supposed  to  be.  Neither  is  it 
confined  to  trees  shipped  from  any  definite  locality  or  climate.    It  is 
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howeyer  in  so  far  as  is  knowu  confined  to  orcbards  that  were  •'et 
out  on  land  formerly  covered  with  timber.  The  disease  is  on  the 
roots  of  the  forest  trees  and  lives  for  several  years  on  the  decaying 
roots  left  in  the  ground.  It  spreads  from  the  dead  roots  to  the 
growing  roots  of  the  orchard  trees.  It  has  been  found  in  Missoiiri, 
Texas,  California,  and  Tennessee. 

There  is  no  known  cure  and  the  only  preventive  seems  to  be 
not  to  set  the  trees  on  infected  land.  One  tree  about  five  inches  in 
diameter  was  very  badly  affected.  The  leaves  were  turning  yellow 
and  the  tree  showed  little  prospects  of  living  until  fall.  On  ex- 
amination  by  the  horticulturist  of  the  experiment  station  three- 
fourths  of  the  root  system  was  dead  and  the  disease  spreading  rap- 
idly. The  dead  roots  were  removed  and  the  dead  wood  and  bark  cut 
away.  About  fifteen  pounds  of  fresh,  unslacked  lime  was  worked 
into  the  soil  around  the  tree.  This  work  was  done  on  July  21.  A 
light  rain  fell  on  July  20  and  21.  The  leaves  ceased  to  turn  yellow 
and  fall  and  on  October  1  the  tree  showed  better  foliage  than  in 
July. 

Orchards  should  not  be  set  on  timber  land  for  three  or  four 
years  after  all  timber  has  been  removed.  Liming  the  soil  may  hold 
the  disease  in  check  but  can  not  yet  be  recommended  as  a  cure  3r 
preventive.    (October,  1900.) 


ROOT-KOT  OP  FRUIT  TREES. 

The  Oklahoma  Experiment  Station  nas  published  a  bulletin 
summarizing  an  investigation  of  a  serious  root-rot  disease  which  is 
destroying  many  fruit  trees  in  the  orchards  of  the  territory.  The 
disease  has  been  noticed  in  many  localities  and  seems  to  be  confined 
to  lands  that  have  been  cleared  of  timber  before  planting  to  trees. 

'^The  symptoms  of  this  disease  are  so  characteristic  that  no  one 
should  experience  any  great  difficulty  in  correctly  diagnosing  any 
suspected  cases.  Perhaps  the  most  characteristic  effect  of  the  at- 
tacks of  this  fungus  is  the  great  exudation  of  gum  about  and  from 
the  crown  of  the  diseased  trees.  This  flow  of  gum  occurs  in  maple, 
peach  and  cherry  trees  and  is  reported  for  the  apricot  tree.  It  fre- 
quently happens  that  the  amount  of  this  gum  to  exude  is  so  great 
that  it  unites  with  the  soil  about  the  base  of  the  tree  to  such  an 
extent  as  to  form  a  mass  of  cemented  soil  about  the  tree.     Id 
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many  cases  this  mass  of  gum  cemented  soil  will  become  hardened 
to  form  a  sort  of  cast  about  the  crown  and  larger  roots  of  the 
tree. 

The  yellow  coloration  of  the  leaves  is  usually  one  of  the  promi- 
nent symptoms  of  the  disease.  In  many  cases  however  the  leaves 
wilt  rapidly  during  the  growing  season  instead  of  becoming  yel- 
low. This  rapid  wilting  of  leaves  is  the  first  external  evidence  af- 
forded that  the  root  system  of  the  tree  and  consequently  its  ab- 
sorptive ability  have  been  greatly  reduced. 

The  groups  of  mushrooms  found  about  the  base  of  the  trees 
will  afford  the  most  positive  evidence  of  the  presence  of  this  dis- 
ease. But  unfortunately  this  evidence  comes  too  late  for  the  appli- 
cation of  any  remedial  agent;  for  the  mushrooms  seldom  appear 
about  the  crown  of  the  tree  until  the  disease  has  so  far  progressed 
that  no  preventive  or  remedial  measures  can  be  applied. 

The  fungus  of  this  type  is  well  provided  with  means  to  insure 
its  rapid  distribution  throughout  large  orchards.  The  spores,  that 
are  produced  in  such  large  numbers,  are  easily  scattered  about  and 
each  one  may,  under  proper  conditions,  give  rise  to  a  mycelium 
and  the  typical  sporophores.  Perhaps  the  beetles  that  are  often 
seen  eating  the  old  pilei  are  of  some  value  in  distributing  the 
spores,  but  this  point  needs  some  further  investigation. 

The  most  fertile  source  of  infection  is  certainly  found  in  the 
several  sorts  of  mycelial  strands  produced  by  this  fungus.  The 
subcortial  mycelium  in  an  old  stump  or  even  a  diseased  tree  may 
give  rise  to  the  purplish-black  rhizomorphic  strands  and  these  will 
grow  out  in  the  soil  to  a  considerable  distance.  In  one  case  the 
author  was  able  to  trace  these  subterranean  strands  for  a  distance 
of  about  ten  feet  from  a  partially  decayed  oak  stump.  One  of  these 
same  strands  was  followed,  at  an  average  depth  under  the  surface 
of  the  soil  of  ten  inches,  for  about  eight  feet  where  it  was  found 
entering  the  cortex  of  a  living  "Ben  Davis'*  apple  tree.  None  of 
the  other  roots  of  this  tree  were  diseased  and  it  was  plain  that 
the  first  entrance  of  the  mycelium  had  been  made  at  this  point, 
out  on  one  of  the  smaller  roots  at  leart  six  feet  from  the  trunk  of 
the  tree. 

Though  the  first  entrance  to  the  tree  is  generally  made  by  the 
mycelium  through  the  cortex  of  a  small  root,  yet  cases  were  found 
in  which  the  mycelium  had  evidently  entered  the  crown  of  the  tree 
first  and  then  spread  out  through  the  smaller  roots  and  up  into 
the  trunk.    As  a  rule  the  mycelium  does  not  grow  up  in  the  trunk 
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above  three  feet  from  the  crown.  In  fact  in  many  cases  no  trace 
of  the  mycelium  can  be  detected  in  the  trunk  more  than  five  or  six 
inches  above  the  crown. 

The  greater  part  of  our  knowledge  concerning  the  proper  reme- 
dial measures  to  be  applied  against  this  and  other  wood  destroying 
fungi  is  derived  from  the  wide  experience  of  the  foresters  of  Eu- 
rope. Among  the  strictly  remedial  measures  none  are  of  greater 
importance  than  the  isolation  of  diseased  trees  by  ditching.  If  a 
single  tree  in  the  midst  of  the  orchard  is  found  to  be  diseased,  a 
ditch  should  at  once  be  dug  around  it  to  prevent  if  possible  the 
further  spread  of  the  disease  by  the  subterranean  mycelial  strands. 
This  ditch  should  be  dug  at  a  distance  of  about  ten  feet  from  the 
tree,  i.  e.,  with  a  diameter  of  about  twenty  feet.  The  ditch  should 
be  about  one  foot  wide  and  about  two  feet  deep  with  vertical  wails. 
The  same  measures  are  to  be  adopted  to  protect  a  group  of  diseased 
trees  that  are  found  in  the  orchard.  In  this  case  the  ditch  may  be 
dug  so  as  to  include  all  the  trees  in  the  group.  It  is  possible  that 
the  burning  of  brush  in  this  ditch  will  kill  the  rhizomorphic  strands 
and  prevent  further  spreading.  So  far  as  the  author  is  aware  this 
method  has  never  been  prax!ticed  to  any  great  extent  in  America 
though  in  Europe  it  seems  to  have  proven  effective  in  combating 
this  and  similar  diseases. 

It  cannot  too  strongly  be  insisted  upon  that  all  fruit  trees 
that  are  found  to  be  diseased  should  at  once  be  removed  from  the 
orchard.  Care  must  be  taken  in  such  cases  to  remove  and  burn  not 
only  the  trunk  but  all  the  larger  roots  and  especially  all  those  (dis- 
eased. Perhaps  a  tree  will  bear  saleable  fruit  after  the  mycelium 
of  this  fungus  has  entered  its  root  system  but  it  is  a  near  sighted 
system  and  poor  business  to  allow  such  a  tree  to  stand  when  it  is 
remembered  that  thereby  all  the  other  trees  in  the  orchard  are 
being  endangered. 

Too  great  care  cannot  be  taken  to  avoid  cutting  or  otherwise 
injuring  the  roots  of  the  trees  by  plowing  or  other  cultivation. 
Though  the  mycelium  of  this  fun^s  is  able  to  enter  the  cortex  of 
perfectly  healthy  roots,  yet  its  progress  as  well  as  its  entrance,  is 
greatly  faciliated  by  wounds  of  any  character.  In  one  of  the  or- 
chards visited  last  fall  it  was  apparent  that  in  some  cases,  the 
mycelium  of  this  fungus  had  first  entered  the  roots  through  wounds 
made  by  the  plow  in  cultivating  between  the  rows. 

Attention  has  frequently  been  called  to  a  practice  among  some 
fruit  growers  of  placing  in  the  bottom  of  a  hole,  in  which  they  are 
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about  to  set  a  tree,  a  quantity  of  chips  from  their  wood  pile.  In 
many  of  the^e  chips  there  are  sure  to  be  found  some  of  the  myce- 
lium of  this  fungus  and  the  introduction  of  the  disease  into  the  or- 
chard is  the  result  of  this  practice  in  many  cases.  For  it  is  a  well 
known  fact  that  each  small  piece  of  mycelium  of  this  fungus  is 
capable  of  remainang  dormant  for  long  periods  and  of  again  pro- 
ducing, when  placed  under  proper  conditions,  the  mycelium  and 
even  the  normal  sporophores  of  the  species. 

It  was  early  found  in  these  investigations  that  the  diseajr-e 
was  largely  or  entirely  confined  to  those  orchards  that  were  plant- 
ed on  recently  cleared  timber  land.  In  fact  the  disease  ha^j 
never  been  reported  in  this  territory,  from  orchards  planted  out 
on  real  prairie  soil.  Subsequent  investigations  have  afforded  abun- 
dant proof  that  the  fungus  described  in  this  bulletin  is  common  as 
a  parasite  and  also  as  a  saprophyte  on  various  species  of  oak  in 
this  territory. 

Old  oak  stumps  or  even  dead  oak  roots  remaining  in  the  soil 
are  apt  to  become  fertile  source^  of  the  infection  of  the  healthy 
trees  planted  in  that  same  soil.  From  the  above  it  follows  that  it 
is  the  part  of  wisdom  to  remove  all  old  oak  stumps  from  the  or- 
chard and  to  dig  up  all  roots  of  such  trees  remaining  in  the  soil. 
These  should  be  carefully  burned  and  in  no  case  allowed  to  remain 
on  the  surface  of  the  soil. 

From  the  nature  of  the  disease  the  application  of  any  fungicide 
as  a  remedial  agent  cannot  be  recommended  at  all.  And  there  is 
much  doubt  if  their  application  to  the  soil  will  effectually  prevent 
the  spread  of  the  mycelium  through  the  soil  from  diseased  trees  or 
stumps.  This  is  made  probable  from  the  fact  that  these  fungicides 
are  apt  to  lose  their  efifectiveness  in  the  soil  through  chemical  com- 
bination with  other  things  present  in  the  soil. 

It  is  very  doubtful  if  any  great  good  will  result  from  "liming" 
of  the  soil  or  from  mixing  a  large  amount  of  wood  ashes  with  the 
soil.  Neither  of  these  methods  would  be  of  the  slightest  value  as 
remedial  methods  and  further  tests  must  be  made  before  any  value 
is  ascribed  to  them  as  preventives  of  the  further  spreading  of  the 
mycelium. 

And  though  thorough  cultivation  of  the  soil  is  always  to  be 
recommended  for  other  reasons  yet  this  may  not  tend  to  greatly  n;- 
duce  the  spread  of  this  disease.  The  thorough  cultivation  of 
cleared  timber  land  in  other  crops  before  planting  an  orchard  is 
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of  course  to  be  commended.  Perhaps  in  this  fashion  the  f angus 
may  simply  be  cultivated  out  of  existence. 

In  view  of  all  that  has  been  said  it  is  plain  that  it  is  not  advis- 
able  to  replant  trees  in  holes  from  which  diseased  ones  have  just 
been  removed  unless  perfect  precautionary  measures  have  been 
taken  to  rid  the  soil  of  all  traces  of  the  mycelium.  And  it  is  even 
doubtful  if  new  trees  should  ever  be  planted  out  between  the  rowii 
of  diseased  ones. 

And  finally  all  sporophores  that  are  found  should  be  burned. 
The  search  for  disease  resisting  varieties  will  probably  prove  a 
failure  and  is  a  method  that  has  in  similar  cases  not  yet  proven  it- 
self entirely  practical.  The  fact  that  this  fungus  and  other  similar 
ones  are  found  as  parasites  on  such  widely  difiFerent  species  as  noted 
above  would  of  itself  discourage  the  attempt  to  secure  a  disease  re 
sisting  variety." 

Orchardists  who  have  lost  trees  because  of  this  disease  are  re- 
quested to  communicate  the  facts  to  the  experiment  station.  (April, 
1901.) 


SOME   IMPORTANT   FRUIT   DISEASES. 

During  a  recent  visit  to  some  of  the  leading  fruit-growing  re- 
gions of  Logan  and  Kingfisher  counties,  some  interesting  facts  con- 
cerning some  important  fruit  diseases  were  secured.  Among  these 
diseases  none  equal  in  importance  the  ''black  rot"  of  the  grape 
which  now  threatens  the  grape  industry  in  these  regions.  This 
black-rot  makes  its  first  appearance  on  the  fruit  as  small  brown- 
ish-black spots — ^these  spots  rapidly  grow  in  size  and  become  black. 
The  grape  finally  shrivels  up  but  remains  attached  to  the  stem.  The 
'^Niagara"  seems  to  be  most  frequently  attacked  while  the  ''Con- 
cord" is  quite  free  from  the  disease  in  the  vineyards  visited.  The 
"Dyze/'  a  reddish  sweet  grape,  and  the  "Oolden  Pocklington"  are 
also  somewhat  diseased  in  certain  vineyards. 

The  rapidly  growing  wine  industry  of  Oklahoma  makes  it  im- 
portant that  all  grape  diseases  be  carefully  watched  and  controlled. 
This  "black-rot"  can  easily  be  controlled  by  means  of  spraying  with 
the  usual  Bordeaux  mixture.  The  first  application  of  this  fungi- 
cide must  be  made  before  the  vines  begin  their  growth  in  the  spring 
and  should  be  followed  at  intervals  of  about  ten  days  to  two 
weeks  for  about  three  more    sprayings.    The  last  spraying  may 
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well  be  with  the  ammonical  copper  carbonate  Bin<;e  this  is  not  so 
apt  to  injare  the  fruit  as  is  the  Bordeaux  mdxture. 

Another  grape  disease  affecting  the  young  shoots  is  now  being 
studied  with  a  yiew  of  securing  some  practical  remedial  or  preveu- 
tive  treatment. 

The  apples  and  pears  are  suffering  from  the  so-called  ''blight" 
in  many  of  the  orchards  visited.  This  bJight  is  caused  by  one  of 
the  parasitic  bacteria  which  winters  over  in  the  young  twigs.  Early 
in  the  spring  the  germs  make  their  escape  and  infect  the  flower 
buds  and  young  leaves.  The  leaves  rapidly  turn  black  and  the  pecu- 
liar odor  of  rotten  apples  given  off  by  the  crushed  leaves  and  young 
shoots  is  a  characteristic  easily  noticed.  These  blighted  shoots 
should  be  promptly  removed  and  burned.  In  no  case  should  they 
be  allowed  to  remain  on  the  trees  or  be  removed  and  thrown  on  the 
ground  about  the  trees.  No  spraying  is  effective  in  combating 
this  dreaded  "blight"  but  the  suggestion  just  offered,  if  carefully 
and  promptly  followed,  will  eventually  rid  the  orchard  of  this  dis- 
ease.   (June,  1901.) 


PROTECT  BLACKBERRY  BUSHES. 

Many  blackberry  and  raspberry  vines  in  Oklahoma  are  going 
into  winter  quarters  this  year  with  large  quantities  of  immature 
wood.  The  dry  weather  of  July  and  August  caused  most  of  the 
vines  to  ripen  the  wood  of  the  spring  and  summer's  growth.  The 
fall  rains  came  early,  while  the  weather  was  yet  warm,  and  caused 
the  vines  to  make  new  growth  which  can  not  be  ripened  before 
frost.  The  soil  contains  a  good  supply  of  moisture  and  if  the  vines 
can  be  protected  from  long  dry  freezing  they  will  suffer  but  little 
daring  the  winter.  If  the  patch  is  on  a  south  slope  and  protected 
from  north  winds  it  may  be  left  to  take  care  of  itself.  If  the  patch 
is  not  so  favorably  located  a  little  time  can  be  very  profitably  used 
in  laying  the  plants  down.  This  work  should  be  done  while  the  land 
is  moist,  not  wet,  and  in  good  working  order.  All  the  old  vinen 
shonld  be  removed  and  the  new  ones  thinned  out  and  put  in  shape 
for  next  season's  crop.  Dig  a  ditch  about  6  inches  deep  and  9 
inches  wide  along  one  side  of  the  row.  This  ditch  should  be  close 
enough  to  the  row  to  remove  the  soil  from  one  side  of  the  plants 
down  to  the  roots.  The  vines  can  then  be  easily  bent  to  the  ground 
by  placing  a  hay  fork  in  the  top  and  pushing  them  over  into  tho 
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ditch.  Stick  the  fork  into  the  ground  to  hold  the  vines  firm  until  a 
little  soil  can  be  thrown  on  them.  The  vines  should  not  be  cover<jd 
more  than  2  or  3  inches  deep.  Some  soil  should  be  thrown  into 
the  ditch  to  keep  the  roots  moist.  If  a  very  hard  winter  is  antici- 
pated the  entire  vines  could  be  covered  The  vines  may  be  fastened 
down  with  a  wire  or  poles  and  covered  with  hay  or  straw.  This 
method  serves  the  purpose  quite  well,  hut  gives  a  good  hiding  place 
for  rabbits  and  mi'ce  which  may  do  the  vines  considerable  damage 
during  the  winter. 

This  work  should  be  done  in  the  latter  part  of  November  or 
early  in  December.  The  covering  should  be  removed  and  the  vines 
raised  before  growth  starts  in  the  spring.  If  the  work  is  carefully 
done  it  will  greatly  reduce,  if  not  entirely  prevent,  winter-killing 
and  thus  do  much  to  insure  a  crop  the  coming  season.  (November, 
1900.) 


MULCH   STRAWBERRIES   NOW. 

The  strawberry  plants  that  have  lived  through  the  summer, 
whieh  was  not  an  exceptionally  hard  one,  have  had  a  good  fall  and 
are  well  prepared  for  the  winter.  The  effects  of  weeds  and  grass  in 
the  patch  will  never  show  more  plainly  than  at  this  time  of  year. 
Patches  that  have  had  fair  care  and  cultivation  are  in  good  condition 
and  no  pains  should  be  spared  to  put  them  in  good  shape  for  the 
winter.  The  dry  weather  that  comes  in  January  and  March  is 
usually  very  destructive  to  weak  vines.  A  long  dry  freeze  will 
frequently  destroy  all  prospects  of  a  crop  the  following  season.  The 
l>atch  should  be  mulched  with  hay  or  straw  this  fall  while  the  soil 
is  full  of  moisture.  The  mulch  over  the  plants  should  be  light  so 
that  they  have  light  and  air.  If  the  mulch  is  too  heavy  the  plants 
will  smother  and  die.  When  grow^th  starts  in  the  spring  the  mulch 
must  be  removed  from  the  rows  but  may  be  left  in  the  spaces  until 
the  fruiting  season  has  passed.  In  patches  that  have  been  mulched 
cultivation  should  begin  in  early  spring.  The  value  of  a  winter 
mulch  can  hardly  be  over  estimated.  At  the  experiment  station  it 
has  almost  regularly  amounted  to  the  difference  between  a  fair  crop 
and  a  total  failure.  November  and  December  is  the  best  time  to 
apply  the  mulch.    (November,  1900.) 
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PRUNING  GRAPE  VINES. 

Grape  vines  should  be  pruned  in  December.  The  vines  are  then 
entirely  dormant  and  in  good  condition.  The  most  tender  varieties 
in  the  experiment  station  vineyard  always  remain  in  good  condition 
until  about  the  middle  of  January  and  even  later  if  there  is  much 
rain  during  December  and  January.  If  these  two  months  are  dry 
these  varieties  suffer  much  earlier. 

The  vines  continue  giving  off  water  after  the  leaves  have  fal- 
len. The  greater  part  of  the  winter  killing  is  caused  by  the  vines 
freezing  without  the  proper  supply  of  moisture.  The  roots  take 
up  water  slowly  in  winter  and  cannot  supply  the  entire  plant  dur- 
ing dry  weather.  If  the  pruning  is  done  in  late  fall  there  will  be  but 
a  small  portion  of  the  original  top  to  use  the  sap  supplied  by  the 
roots. 

The  pruning  should  not  be  done  w'hile  the  vines  are  frozen, 
for  fear  of  breaking  and  splitting  the  remaining  vines.  Tender 
varieties  should  be  pruned  early  and  laid  down  and  lightly  cov- 
ered with  soil.    (December,  1900.) 


MARKETING   SMALL  FRUITS. 

Berry  growers  should  soon  purchase  their  supply  of  berry 
boxes  and  baskets  in  which  they  expect  to  market  their  fruit  the 
coming  season.  The  tub  or  large  bucket  and  quart  cup  are  the 
packages  that  have  been  in  most  common  use  in  the  berry  market 
in  Oklahoma,  but  are  giving  away  to  neat  wooden  quart  boxes  and 
cratPR. 

The  "Cost  of  the  boxes  and  crates  is  very  small  and  it  greatly 
improves  the  appearance  of  the  fruit.  The  berries  should  be  put  in 
the  baskets  just  as  they  are  gathered.  This  prevents  the  necessity 
of  further  handling,  crushing  and  soiling  the  fruit.  It  can  then 
be  delivered  in  better  condition  and  is  worth  more  in  dollars  and 
cents  to  the  consumer.  Berries  that  are  placed  in  small  baskets 
as  fast  as  they  are  gathered  will  keep  fresh  much  longer  and  will 
sell  for  a  higher  price  than  the  berries  that  were  of  the  same 
quality  when  gathered  but  have  been  handled  in  bulk.  The  in- 
crease in  price  of  the  berries  will  much  more  than  pay  for  the  boxes 
and  crates.  The  ease  with  which  crated  berries  can  be  sold  is  often 
of  great  importance  especially  in  a  full  market. 
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The  claim  is  often  made  that  fruit  is  so  cheap  that  it  will  not 
pay  for  the  boxes.  This  is  sometimes  true  but  the  difference  in 
price  of  the  crated  and  uncrated  berries  is  often  the  difference  be- 
tween a  profit  and  a  loss  in  favor  of  the  crated  fruit. 

There  are  several  kinds  of  boxes  and  crates  used  for  small 
fruits  any  of  which  answers  the  purpose  very  well.  A  quart 
package  is  the  most  common  size  used  for  berries.  These  boxes 
are  made  of  wood  or  paste-board  and  are  always  given  with  the 
fruit.  The  crates  are  made  of  wooden  slats  and  usually  hold  36 
quart  boxes.  These  can  be  used  during  the  entire  season  when 
the  berries  are  sold  in  the  home  market,  but  if  shipped  new  boxes 
can  be  bought  cheaper  than  the  old  ones  can  be  returned. 

The  packages  should  be  clean  and  bright  and  the  packing  done 
in  good  form  It  is  often  the  package  and  the  packing  that  sell  the 
fruit  as  much  as  the  merits  of  the  fruit  itself.    (April,  1901.) 


GARDEN  NOTES. 

The  productiveness  of  the  gardens  of  Oklahoma  could  be  great- 
ly increased  by  giving  them  a  good  application  of  barn-yard  manure 
and  turning  it  under  this  fall.  The  land  should  be  stirred  deep 
and  well.  This  applies  more  directly  to  potatoes  and  root  crops. 
On  the  experiment  station  farm  the  fall  plowing  has  yielded  from 
one  fourth  to  one  third  more  potatoes  than  spring  plowing.  The 
fall  plowing  has  also  yielded  a  large  per  cent  oi  marketable  po- 
tatoes. Laud  plowed  before  the  fall  rains  have  ceased  is  in  much 
better  condition  than  land  plowed  in  winter. 

All  the  old  hay  from  the  tops  and  bottoms  of  stacks  and  other 
coarse  litter  should  be  saved  and  used  for  potato  mulching  next 
spring.  The  mulched  early  potatoes  have  regularly  yielded  from 
one  tenth  to  one  fourth  more  than  the  unmulched.  The  mulched 
late  potatoes  have  yielded  from  one  half  more  to  five  times  as 
much  as  the  unmulched.  The  mulched  potatoes  will  also  keep  in 
the  ground  much  longer  than  the  unmulched.    (November,  1900.) 


EARLY  LETTUCE  AND  RADISHES. 

Lettuce  and  radishes  are  about  the  first  vegetables  placed  on 
the  table  in  the  spring.    They  are  easily  grown  in  the  hot-bed  and 
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by  this  method  can  be  placed  on  the  table  from  four  to  six  weeks 
earlier  than  if  grown  in  the  open  garden.  The  seeds  can  be  sown  in 
the  hot-bed  in  February  and  the  plants  may  be  placed  on  the  table 
in  March.  There  is  little  labor  attached  to  their  production  after 
the  hot-bed  is  made  and  the  seed  sown. 

The  bed  should  be  made  on  the  south  side  of  a  building  or  bank 
where  it  will  receive  all  of  the  sunlight  and  be  protected  from  the 
cold  north  winds.  The  bed  of  manure  may  be  made  in  a  pit  pre- 
pared for  that  purpose,  or  on  top  of  the  ground.  The  soil  should  be 
a  sandy  loam  and  about  five  or  six  inches  deep  in  the  bed.  Tho 
covering  of  the  bed  should  slope  to  the  south  and  be  six  or  eight 
inches  above  the  soil  on  the  lowest  side. 

Early  turnip  radishes  may  be  planted  in  the  bed  in  February 
and  the  plants  be  ready  for  use  in  from  three  to  five  weeks.  The 
seed  should  be  planted  in  rows  four  or  ^ve  inches  apart  and  the 
plants  thinned  to  two  plants  to  the  inch  in  the  row.  The  thinning 
should  be  done  soon  after  the  plants  are  up.  The  soil  must  be 
kept  moist  and  free  from  weeds  and  grass.  A  little  surface  culti- 
vation will  be  of  value.  The  bed  will  require  little  care  after  thin- 
ning the  plants  except  that  an  even  temperature  must  be  kept. 

Lettuce  may  be  drilled  in  the  bed  the  same  as  radishes  but 
should  be  thinned  more.  It  will  take  the  lettuce  longer  to  mature 
than  the  radishes  and  will  require  a  better  protected  bed  as  the 
heat  of  the  manure  will  be  nearly  if  not  entirely  exhausted  before 
the  lettuce  is  mature. 

lioth  crops  require  a  low  temperature  and  are  easily  kept  in 
a  hot-bed  for  a  long  time  on  that  account.  If  the  beds  are  covered 
with  glass  the  seeds  may  be  planted  in  February  but  if  a  cloth  cov- 
ering is  used  the  seeds  should  be  planted  a  little  later,  about  tl)e 
first  of  March.    (January,  1901.) 


EARLY  RHUBARB  OR  PIEPLANT. 

This  vegetable  can  be  forced  into  an  early  growth  in  the  spring 
by  covering  the  plants  in  the  open  garden  with  about  one  foot  of 
fresh  manure  in  February  or  March.  The  manure  should  cover  a 
space  two  or  three  feet  square  about  each  plant.  It  is  a  good  plan 
to  place  some  boards  or  old  barrels  staves  around  the  plant  to 
hold  the  manure  in  place.  If  the  boards  are  close  together  and 
stand  a  foot  or  so  above  the  manure  they  will  do  a  great  deal  to  pro- 
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tect  the  young  leaves  from  the  frost.  After  the  manure  has  been 
on  the  ground  for  a  few  days  a  hole  five  or  six  inches  in  diameter 
should  be  dug  over  the  plant  in  the  manure  to  aid  the  plant  in 
starting  through  the  manure.  Most  of  the  early  growth  is  made 
from  the  food  stored  in  the  roots  the  previous  summer.  To  secure 
the  best  development  of  the  plants  and  roots,  the  plants  should  be 
set  in  rows  four  feet  apart  and  two  feet  apart  in  the  row  and  given 
clean,  shallow  cultivation  throughout  the  summer.  Three  or  four 
inches  of  well-rotted  manure  should  be  well  worked  into  the  soil 
around  the  plant  in  the  spring.  Plants  receiving  good  cultivation 
will  last  five  or  seven  years  without  renewing.  Forcing  the  plants 
may  have  a  tendency  to  weaken  them  and  shorten  the  life  of  the 
plantation. 

Another  method  of  forcing  the  plants  is  to  lift  the  plants, 
with  a  large  ball  of  the  surrounding  soil,  from  the  garden  and  place 
in  a  cellar  or  slow  hot-bed.  Keep  the  roots  well  bedded  in  soil  and 
moist.  Light  is  not  necessary  for  their  growth.  This  method  is 
quite  satisfactory  as  it  can  be  carried  out  any  time  during  the 
winter.  The  plants  will  produce  edible  stems  within  four  weeks  af- 
ter they  are  placed  in  their  warmer  location.  The  plants  will  do 
best  if  the  ground  has  been  frozen  once  or  twice  before  plants  are 
lifted  from  the  garden.    (February,  1901.) 


ASPARAGUS. 

Asparagus  is  found  growing  in  very  few  gardens  in  Oklahoma. 
It  is  easily  grown  and  makes  a  very  nice  dish  in  early  spring  when 
people  are  hungry  for  fresh  vegetables  The  plants  can  be  grown 
from  seed,  but  it  is  best  to  start  the  patch  from  clumps  of  roots  as 
it  will  be  three  or  four  years  before  the  seedlings  are  large  enough 
to  produce  good  stems. 

The  plants  should  be  set  in  rows  five  feet  apart  and  the  plants 
four  feet  apart  in  the  row.  The  plants  should  be  placed  so  the 
crowns  will  be  about  six  inches  below  the  surface  of  the  soil.  The 
bed  should  receive  good  clean  cultivation  in  the  summer  and  a  good 
coating  of  manure  in  the  winter.  The  old  stems  should  be  removed 
in  the  fall. 

There  are  several  methods  of  forcing  the  plants  into  early 
growth  in  the  spring.  A  simple  method  of  forcing  enough  for  fam- 
ily use  is  to  dig  some  large  clumps  from  the  patch,  retaining  as 
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much  soil  as  possible  with  the  roots  and  place  in  a  hot-bed.  Keep 
the  roots  well  watered  and  growth  will  start  in  a  few  days.  Qood 
clumps  will  furnish  several  cuttings  but  are  of  little  value  after  bet- 
ing forced  in  this  way.  Another  method  is  to  spread  fresh  manure 
deep  enough*  over  the  ground  to  heat.  This  method  acts  much 
slower  than  the  one  just  described  but  doesn't  destroy  the  plants. 
(February,  1901.) 


ONION  GROWING. 

There  is  a  good  deal  of  complaint  among  farmers  and  garden- 
ers about  being  unable  to  secure  a  good  stand  of  onions  by  plant- 
ing the  seed.  Onion  seed  deteriorates  very  rapidly  with  age  and 
only  that  of  the  last  season's  crop  should  be  used.  The  sprouting 
seeds  and  young  plants  are  very  easily  killed  by  drouth  and  some 
method  of  planting  must  be  followed  that  will  oarry  the  young  plants 
over  the  dry  weather  in  March. 

A  simple  and  quite  effective  way  of  planting  is  to  prepare  a 
good  seed-bed  by  plowing  the  land  in  the  fall  or  early  winter. 
Smooth  down  the  surface  with  a  harrow  or  similar  tool.  Drill  the 
seed  in  rows  about  fifteen  inches  apart,  placing  the  seed  about  one 
inch  below  the  surface  of  the  soil.  Firm  the  soil  well  on  the  seed 
by  walking  on  the  row  or  some  similar  method,  then  cover  lightly 
with  loose  soil.  This  method,  although  simple,  has  never  failed  to 
give  a  good  stand  of  onions  at  the  experiment  station. 

As  soon  as  the  plants  are  three  or  four  inches  high  they  should 
be  thinned  to  three  inches  apart  in  the  row.  Weeds  and  grass 
should  never  be  permitted  to  grow  in  the  onion  bed  and  the  sur- 
face of  the  soil  should  be  kept  loose  and  mellow  with  the  hoe  or 
hand  cultivator.  Onions  are  easily  grown  and  with  good  care  will 
yield  a  good  crop  in  almost  all  parts  of  Oklahoma.    (March,  1901.) 


SPARROWS  EATING  GRAPES. 


The  English  sparrow  has  destroyed  a  large  part  of  the  grape 
crop. in  some  parts  of  Oklahoma  this  year.  The  crop  is  not  both- 
ered in  any  way  until  the  fruit  begins  to  ripen.  The  sparrow  then 
splits  the  berry  on  one  or  two  sides  and  eats  part  of  the  pulp.  Af- 
ter the  berry  is  split  the  bees,  wasps  and  other  insects  soon  destroy 
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the  entire  pnlp.  The  berry  is  seldom  torn  from  the  stem  and  the 
«kin  dries  and  withers  on  the  bunch.  The  early  varieties  do  not 
seem  to  be  so  badly  attacked  by  the  birds.  No  one  variety  seem» 
to  be  attacked  worse  than  others,  but  thin-skinned  varieties  suffer 
more  than  thick-skinned  varieties.  It  was  necessary  this  year  to 
gather  some  of  the  later  varieties  before  they  were  thoroughly  ripe 
in  order  to  prevent  their  entire  destruction  by  the  sparrows.  (Sep- 
tember, 1900.) 


INSECT  NOTES. 

Several  specimens  of  the  so-Lc..-ed  '^Northern  Leaf-footed  Plant- 
bug*'  have  been  received  at  the  experiment  station  from  various 
parts  of  Oklahoma  accompanied  with  the  report  that  the  bug  was 
injuring  the  fruit  of  peaches  and  plums.  They  are  reported  as  punct- 
uring the  fruits  and  sucking  out  the  juices.  This  bug  is  quite  close- 
ly related  to  the  common  squash  bugs  from  which  they  are  readily 
told  by  their  rather  more  slender  form  and  particularly  by  the  pecu- 
liar leaf-like  expansion  of  the  hind  legs.  The  bug  has  been  known 
as  an  enemy  of  the  cucumber,  canteloupe,  and  other  cucurbits,  but 
this  is  the  first  recorded  instance  of  their  injuring  peaches  and 
plums.  Farmers  are  asked  to  send  to  the  station  specimens  of  this 
insect  whenever  found  and  to  search  for  the  eggs  that  are  proD- 
ably  deposited  in  rows  on  the  under  surface  of  leaves  of  cucumbers^ 
squashes,  etc.  Such  material  will  enable  us  to  determine  several 
points  regarding  the  life  history  of  the  bug. 

Growers  of  melons  that  have  had  their  crops  injured  by  the 
attacks  of  the  melon-louse  should  write  to  the  experiment  station 
regarding  the  matter  stating  the  amount  of  injury  done  and  any 
facts  that  may  have  been  secured  regarding  the  life  history  of  the 
lice. 

Persons  to  whom  the  chinch  bug  infection  has  been  sent  dur- 
ing this  season  are  requested  to  send  a  complete  account  of  their  ex- 
periments with  it  to  the  experiment  station.  These  reports  if  car»?- 
fnlly  made  and  complete  as  to  details  of  the  methods  used  will  be 
6t  great  value  to  us  and  to  the  farmers  of  the  territory. 

No  enemy  of  the  cultivation  of  any  crop  in  the  territory  should 
by  neglect  be  allowed  to  become  so  widely  distributed  that  its 
eradication  becomes  a  matter  of  great  difficulty  and  much  expense. 
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Experience  lias  taught  us  that  here  as  elsewhere  the  old  adage  is 
true  that  "A  stitch  in  time  saves  nine." 

Peach  trees  in  the  vicinity  of  Stillwater  have  been  considerably 
damaged  by  the  attacks  of  the  parasitic  fungus  known  as  the 
"peach  rust."  We  desire  to  secure  specimens  of  this  fungus  from 
all  parts  of  the  territory  and  hope  all  who  find  it  on  their  places 
will  send  some  of  the  twigs  and  leaves  of  the  infected  trees  to  the 
experiment  station  for  examination. 

A  number  of  correspondents  have  sent  in  for  identification  the 
so-called  "false  chinch  bug"  and  reported  that  the  bug  was  doing 
considerable  damage  to  their  fields  of  flax.  This  bug  resembles  the 
chinch  bug  in  general  appearance  but  differs  from  it  in  being  small- 
er and  in  lacking  the  black  spots  on  the  wings  that  are  so  char- 
acteristic of  the  chinch  bug.  Its  attacks  are  not  yet  known  to  be  of 
a  very  severe  character  but  it  is  one  of  the  things  that  should  be 
watched. 

A  number  of  peach  growers  have  called  attention  to  the  fact 
tbat  the  large  velvety-green  beetle,  often  called  June-bug  in  this 
region,  was  eating  the  peaches.  These  beetles  fly  about  during  the 
day  with  a  buzzing  sound  similar  to  that  of  a  bumble  bee.  Their 
injury  to  peaches  in  this  region  has  not  been  great  although  hun- 
dreds could  be  seen  buzzing  about  the  trees  at  all  times  of  the  day 
for  several  weeks  in  July.  The  larvae  of  this  beetle  is  the  white 
grub  of  the  south  and  is  known  as  an  eater  of  grass  roots,  we  may 
therefore  expect  to  know  of  the  larva  attacking  the  roots  of  corn. 
(August,  1900.) 


BOHERS  IN  TREES. 

There  are  many  orchards  in  Oklahoma  that  have  suffered  a 
heavy  and  unnecessary  loss  during  the  last  summer  from  the  at- 
tacks of  borers.  Many  farmers  do  not  notice  that  there  is  any 
thing  wrong  with  the  trees  until  the  leaves  turn  yellow  and  begin 
to  fall  in  midsummer.  After  this  stage  has  been  reached  there  is 
little  hope  for  the  tree  and  it  dies  before  frost.  A  glance  at  the 
tree  will  be  sufficient  to  see  that  the  bark  on  the  trunk  is  dead  and 
black  in  irregular  spots  and  lines.  Just  beneath  the  dead  bark  is 
the  borer's  burrow  filled  with  worm  dust.  The  borer  is  too  fami- 
liar to  require  description.  He  works  up  and  down  the  side  of  the 
tree  and  finallv  burrows  to  the  center.    When  two  or  three  borers 
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get  into  the  same  tree  the  trunk  is  girdled  and  the  tree  killed.  In 
many  cases  the  borer  works  on  only  one  side  of  the  tree. 

If  a  large  spot  of  bark  is  killed,  the  bark  and  wood  begins  to 
rot  and  are  soon  filled  with  a  mushroom  growth.  This  mushroour 
breaks  through  the  bark  of  the  tree  and  develops  the  fruiting  por- 
tion on  the  outside  of  the  trunk.  The  fruiting  part  is  white  and  re- 
sembles that  which  is  seen  on  rotten  logs.  If  the  tree  dies  the  rot 
is  then  supposed  to  be  the  cause  of  its  death.  The  rot  may  hasten 
the  death  of  the  tree,  but  a  tree  that  is  sound  and  free  from  blem- 
ishes is  very  seldom  if  ever  attacked  by  this  rot . 

The  best  thing  to  do  is  to  keep  the  tree  free  from  borers  and 
other  injuries.  The  land  should  be  kept  free  from  grass  and  weeds 
and  well  cultivated.  Good,  clean  cultivation  is  worth  more  than 
all  the  washes  and  dressings  that  can  be  applied  to  prevent  borers. 
A  good  wash,  however,  is  often  worth  many  times  what  it  costs  to 
apply  and  will  do  much  toward  preventing  the  attacks  of  borers 
and  other  insects.  A  one  pound  can  of  concentrated  lye  dissolved 
in  two  or  three  gallons  of  water  makes  a  very  good  tree  wash.  An- 
other good  wash  can  be  made  of  one  half  pint  of  pine  tar,  one  half 
pint  carbolic  acid,  and  two  gallons  of  soft  soap.  These  washes  can 
easily  be  applied  with  an  old  white-wash  brush  or  a  swab  made  of 
old  rags  tied  on  the  end  of  a  stick.  These  washes  should  be  ap- 
plied two  or  three  times  to  the  trunk  and  large  limbs  during  the 
spring  and  early  summer. 


INSECTS  IN  STORED  GRAIN. 

All  stored  grain  should  be  watched  more  or  less  to  prevent  the 
attacks  of  insects  or  mice  during  the  winter.  Carbon-bisulphide 
forms  the  best  and  most  efficacious  method  of  exterminating  these 
pests.  It  is  a  colorless  liquid  that  evaporates  readily  at  ordinary 
temperatures  to  form  a  gas  with  a  strong  odor  that  is  a  strong 
poison  and  is  very  inflammable.  Care  should  be  taken  never  to  al- 
low any  light  in  the  neighboi^hood  of  the  gas  and  this  refers  as 
well  to  lighted  cigars  and  pipes. 

For  each  100  bushels  of  grain  to  be  treated  employ  about  one 
pound  of  the  carbon-bisulphide.  Place  it  in  several  open  flat  dishes 
that  are  to  be  evenly  distributed  over  the  surface  of  the  grain. 
Cover  the  dishes  and  grain  thoroughly  with  blankets,  oil-cloth  or 


Digitized  by  VjOOQIC 


Chinch  Bugs,  55 

other  good  cover  and  after  24  hours  examine  to  see  if  all  the  mice 
and  insects  have  been  killed.  If  not  apply  the  same  treatment  again. 
Its  success  is  certain. 

The  carbon-bisulphide  is  retailed  at  the  drug  stores  at  about 
25  cents  per  pound,  but  may  be  purchased  in  rather  larger  quanti- 
ties at  a  smaller  figure.    (October,  1900.) 


CHINCH  BUGS. 

On  September  17,  1900,  a  circular  was  sent  out  from  the  ex- 
periment station  to  over  four  hundred  Wheat  growers  of  the  terri- 
tory regarding  the  prevalence  of  the  chinch  bug  and  the  success  at- 
tending the  use  of  the  infection  and  other  methods  of  destroying 
this  well  known  pest.  Many  of  these  persons  had  received  from 
the  station  during  one  or  more  seasons  some  of  the  chinch  bug  in- 
fection for  trial  on  their  places  and  it  was  desirable  to  collect  thti 
statements  of  these  persons  as  to  the  results  secured  by  them  on  a 
large  scale.  The  following  are  the  questons  to  which  answers  were 
requested; 

1.  Have  you  found  any  chin-ch  bugs  this  year?  During  what 
year  did  you  first  notice  the  bug  in  your  crops? 

2.  Were  they  more  abundant  this  year  than  during  preceding 
years? 

3.  What  did  you  do  with  the  infection  which  you  received 
from  the  station? 

4.  Do  you  consider  that  the  infection  has  reduced  the  numbers 
of  chinch  bugs? 

5.  Have  you  employed  any  other  method  of  exterminating 
the  bugs? 

In  answer  to  these  circulars  there  were  received  about  two 
hundred  and  fifty  replies  of  which  one  hundred  and  eight  came  from 
persons  who  had  employed  the  infection  on  their  places  during  one 
or  more  years.  These  one  hundred  and  eight  replies  represent 
twenty-two  of  the  counties  of  the  territory  and  two  of  the  nations 
of  the  Indian  Territory. 

In  all  parts  of  "Old  Oklahoma"  the  bugs  were  noticed  during 
the  year  1890  or  shortly  thereafter  while  in  the  "Strip"  the  bugs 
were  present  as  a  rule  in  the  first  wheat  crop  raised.  They  have 
been  present  during  each  of  the  following  years  in  greater  or  less 
numbers  and  were  present  in  the  wheat  and  sorghum  during  the 
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past  season  in  many  parts  of  the  territory.  According  to  the  re- 
plies the  bugs  were  not  more  numerous  this  year  than  during  pre- 
vious years  though  in  a  few  localities  they  have  done  more  damage 
this  year  than  ever  before.  From  the  information  at  hand  it  is  not 
possible  to  detect  any  evidence  of  migration  from  one  part  of  the 
territory  to  another,  though  some  report  that  such  is  the  case. 

The  replies  to  the  fourth  question  were  rather  conflicting  and 
are  therefore  tabulated  below  for  reference: 

Yes— 50. 
No—  22. 

? 36. 

Total,  108. 

To  the  50  replying  ^*yes"  might  be  added  16  others  who  an- 
swered "yes"  but  who  were  for  one  reason  or  another  in  doubt  as 
to  their  reply.  In  many  cases  the  experiment  had  been  tried  dur- 
ing very  dry  weather  and  failed  for  the  very  simple  reason  that  at 
that  time  or  rather  under  those  conditions  the  fungus  was  un- 
able to  grow  as  rapidly  as  required.  Experiments  tried  during  wet 
weather  were  as  a  rule  successful  for  under  these  conditions  the 
fungus  is  able  to  vetgetate  rapidly  and  the  "infection"  spreads  rap- 
idly. Of  course  the  death  of  the  bugs  during  moist,  damp  weather 
must  not  be  confused  with  the  death  due  solely  to  the  presence  of 
the  infection,  and  since  the  greatest  damage  done  by  the  bugs  is 
during  dry  weather,  when  the  fungus  is  unable  to  grow  rapidly,  it 
can  hardly  be  expected  that  great  or  paying  success  will  attend  the 
use  of  the  infection  on  a  large  scale.  The  station  will  be  glad  to 
supply  persons  with  the  infection  for  such  use  but  suggests  that 
it  is  often  possible  for  the  farmer  to  find  a  great  abundance  of  the 
infected  dead  bugs  about  the  bases  of  the  old  corn  or  sorghum 
stems. 

Very  few  persons  had  attempted  to  make  use  of  any  other 
method  for  exterminating  the  bugs.  The  most  important  methods 
suggested  in  these  answers  are  tabulated  for  reference: 

1.  Many  have  found  it  wise  to  burn  all  the  stubble  off  the 
ground. 

2.    Some  form  of  the  "barrier"  method  has  in  many  phases  been 
found  useful  and  practical  on  a  large  scale. 

3.  The  planting  of  "catch  crops"  is  highly  recommended  by 
many  and  seems  to  be  worthy  of  trial  in  more  parts  of  the  terri- 
tory. 
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4.  One  of  the  correspondents  reports  that  the  "lady  bugs" 
were  rendering  valuable  assistance  in  destroying  the  bugs. 

5.  Another  person  says  that  the  Pekin  ducks  had  eaten  many 
of  the  bugs  on  his  place  Attempts  should  be  made  to  induce  other 
domestic  fowls  to  eat  the  bugs  for  the  rapid  destruction  of  a  few 
when  theyfirst  appear  on  a  few  rows  of  the  crop  may  save  the  entire 
field. 

6.  Spraying  the  stems  of  corn  and  sorghum  with  boiling  hot 
water  proved  satisfactory  in  some  cases  though  the  use  of  Paris 
green  and  kerosene  emulsion  proved  of  no  avail. 

Experiments  along  some  of  the  lines  mentioned  are  to  be 
undertaken  at  the  station  during  the  coming  season  and  in  the 
meantime  notes  from  persons  who  have  had  success  with  any  meth- 
od are  very  desirable  and  will  greatly  assist  in  combating  this  great 
insect  enemy.    (December,  1900.) 


THE   MELON   LOUSE. 

Melon  growers  should  consider  at  this  time  of  the  year  any 
steps  that  they  propose  taking  for  preventing  the  ravages  of  the 
melon  louse  during  the  coming  season.  It  is  too  late  to  do  anything 
after  the  lice  appear.  Their  habits  are  such  that  no  effective  spray- 
ing or  other  general  treatment  is  possible. 

Two  methods  have  been  suggested  looking  toward  the  pre- 
vention of  loss.  One  consists  in  thoroughly  cleaning  up  and  plow- 
ing the  old  melon  fields  now,  if  melons  are  to  be  planted  on  the 
same  land  next  year.  This  serves  to  destroy  many  of  the  insects 
which  pass  the  winter  in  the  trash  and  litter  of  the  old  melon 
field. 

Perhaps  a  better  method  is  to  change  the  crop  on  the  old 
field  and  grow  melons  in  a  new  place.  If  this  plan  of  rotation  is 
followed,  it  discourages  the  insects  and  gives  them  nothing  to  work 
on  at  the  old  location  and  it  takes  considerable  time  for  them  to  find 
the  new  one.    (January,  1901.) 


BAG  WORM  AND  SAN  JOSE  SCALE. 


Frequent  inquiries  are  received  regarding  the  "bag-worm" 
whose  peculiar  sacs  or  bags  are  frequently  seen  during  the  winter 
attached  to  various  trees  and  other  objects.    If  these  sacs  are  ex- 
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amined)  some  will  be  found  to  contain  a  large  number  of  eggs  with- 
in a  mass  of  yellow  fluffy  mateiial.  The  empty  cases  are  the  ones 
that  were  occupied  by  the  male  during  the  past  growing  season 
while  the  larger  ones,  containing  the  mass  of  eggs,  were  the 
abode  of  the  females.  The  females  in  fact  never  leave  the  cases 
and  after  fertilization  by  the  small  male  moths,  the  eggs  are 
formed  as  already  described.  From  these  eggs  are  hatched,  in  the 
spring,  the  larvae  that  begin  feeding  on  the  leaves  of  trees  at  ooce 
and  soon  form  about  themselves  the  bag  that  is  enlarged  as  the 
larvae  mature  until  it  becomes  too  large  for  them  to  carry.  Then  it 
is  attached  to  the  limb  while  the  larvae  is  eating  and  is  moved 
to  another  place  when  the  food  supply  is  there  exhausted.  Kvcry 
one  of  these  cases  should  be  removed  from  the  trees  during  thu 
winter  and  burned  as  otherwise  the  larvae  are  certain  to  destroy 
a  good  number  of  shade  trees  in  the  spring. 

A  few  fruit  growers  have  called  attention  to  a  rumor  that 
the  San  Jose  scale  has  been  seen  this  winter  in  some  parts  of  Okla- 
homa. If  any  fruit  grower  or  nurseryman  has  seen  specimens  of 
scale  insects  that  seem  to  be  the  true  San  Jose  scale,  specimens 
and  notes  regarding  them  should  at  once  be  sent  to  the  experiment 
station  so  that  this  very  dangerous  insect  may  be  prevented  froui 
securing    a  foothold  in  the  territory.    (February,  1901.) 


HESSIAN  FLY. 

The  Hessian  Fly  is  a  small,  dark-colored,  two-winged  insect 
about  one  eighth  of  an  inch  in  length.  This  fly  passes  the  winter 
in  the  stage  called  the  "flax  seed"  stage.  This  "flax-seed"  is  really 
only  the  dried  external  skin  of  the  larval  stage  of  the  insect.  In  the 
spring  the  regular  pupa  is  formed  and  in  a  short  time  the  adult  in- 
sect appears.  The  adult  deposits  her  eggs  usually  on  the  upp<T 
side  of  the  leaves  of  wheat  and  then  in  a  few  days,  having  finished 
her  task,  dies.  The  young  that  hatch  from  these  eggs  soon  work 
their  way  down  to  one  of  the  lower  nodes  or  joints  of  the  stem. 
Here  they  pass  into  the  larval  stage  and  the  characteristic  "flax- 
seed" stage  may  be  found  in  the  wheat  during  the  entire  summer. 
The  damage  is  due  to  the  resulting  stunting  of  the  stem  and  the 
frequent  "lodging,"  of  the  grain  that  results.  The  application  of 
any  insecticide  is  absolutely  hopeless  against  this  result  and  modi- 
fied farm  practice  is  the  only  avenue  of  escape. 
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In  the  north  two  broods  are  formed  but  in  Oklahoma  we  should 
expect  to  find  more  broods  during  the  season.  The  last  brood 
formed  during  the  season  also  deposit  their  eggs  upon  the  leaves 
and  the  young  in  this  case  make  their  way  down  to  the  lowest  joint 
beneath  the  ground.  The  flax-seed  stage  is  entered  upon  and  the 
season's  work  of  the  insect  is  closed.  The  date  at  which  the  fall 
brood  deposit  their  eggs  varies  with  the  latitude,  that  is,  with  th« 
temperature  and  hence  we  should  expect  to  find  the  insect  deposit- 
ing its  egjrs  earlier  in  the  northern  part  of  the  territory  than  in 
the  southern  part.  Knowing  this  date,  in  any  given  latitu Ji!  wheat 
should  be  planted  so  late  that  the  insect  will  be  forced  to  deposit 
the  eggs  in  some  other  grass  in  the  neighborhood.  If  late  sowing 
proved  impossible  or  is  not  advisable  for  any  reason  ihen  it  will 
be  of  advautage  to  pasture  the  early  sown  fields.  All  the  stubble 
that  is  staiuiiPg  after  the  crop  is  harvested  in  the  summer  should 
be  burned  as  in  this  way  all  the  larvae  that  are  found  In  the  8^emB 
in  the  flax-Feed  stage  will  be  killed  and  the  numberij  of  the  fall 
brood  greatly  reduced. 

In  order  to  enable  the  experiment  station  to  give  practical  a.l- 
vit!i»  re;'arding  the  time  of  planting  of  wheat  and  to  avoid  this  dan- 
{rer'jns  enemy,  reports  are  desired  from  all  wheat  growers  of  Okla- 
homa rfrgarding  the  appearance  of  the  insect  in  their  localities  last 
fall  and  this  spring.    (April,  1901.) 


THE   GRAIN-LOUSE   VERSUS   WHEAT. 

It  is  appropriate  at  this  time  to  notice  this  insect  whose  rav- 
ages in  wheat  in  several  counties  of  Oklahoma  have  greatly  i  educed 
the  value  of  this  year's  crop.  By  extensive  correspondence  and  by 
conversations  with  many  wheat  growers,  uniform  testimony  is 
secured  that  throughout  the  regions  named  below  the  wheat  or 
grain-louse  has  greatly  damaged  this  year's  crop.  In  fact  the  in- 
jury in  some  regions  has  been  so  great  that  farmers  have  iirefe.'i'id 
to  replant  the  wheat  ground  to  some  other  crop.  A  recomuienda- 
tion  to  this  effect  was  inserted  in  some  of  the  newspap<.T8  of  the 
territory  some  time  ago. 

The  station  received  the  flrst  specimens  of  this  louse  early  in 
April.,  and  the  Eatomolggist  has  since  that  time  given  most  of  his 
time  to  a  thorough  iuvestigation  of  the  distribution  and  life  his- 
tory of  the  insect.    It  became  at  once  apparent  that  the  main  dam- 
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age  was  not  due  to  the  well  known  "grain  louse"  (Sipbono))1iora 
avenae),  whose  structure  and  life  history  have  been  so  well  aired 
in  the  newspapers  of  late.  Our  form  differs  from  the  'inc  uiou- 
tioned  in  several  details  and  will  soon  be  described  as  a  new  variety 
ilosely  related  to  the  true  "grain-louse. '^ 

The  greatest  injury  to  wheat  has  occurred  in  the  following  re- 
gions: Chickasaw  and  Cherokee  ^Nations  and  Cleveland,  Canadian, 
Kingfisher,  Lincoln,  Logan,  Noble,  Oklahoma,  Payne,  Pawnee  and 
Pottawatomie  counties.  In  some  cases  it  was  noted  that  the  {general 
trend  of  the  migrations  of  the  insect  was  from  south  to  north.  The 
louse,  like  its  better  known  relative,  is  capable  of  very  rapid  mul- 
tiplication and  this  is  favored  by  dry  weather.  Males  are  unknown 
and  the  reproduction  is  by  the  process  called  parthenogenesis,  or 
the  giving  birth  to  the  living  young.  The  viviparous  fe^^iales  Arc 
wingless  but  enough  winged  females  are  produced  to  enable  the 
species  to  migrate  from  one  field  to  another  in  search  of  food.  These 
winged  females  were  present  in  large  numbers  from  dbout  the  mid- 
dle of  April  to  the  first  of  May. 

There  is  no  evidence  that  this  louse  has  a  true  egg-stage.  It  is 
probable  that  it  winters  over  in  the  adult  stage  and  fecd&  upon  the 
leaves  of  the  wlieat  during  favorable  weather  during  the  cmtire  win- 
ter. The  past  winter  was  in  some  respects  very  favorable  to  the  de- 
velopment of  the  louse  in  large  numbers  and  it  is  not  iherefore  a 
matter  for  surprise  that  such  hordes  of  lice  should  have  appeared 
so  early  in  the  spring. 

There  is  no  practical  spraying  method  that  can  be  rccoiu.iiended 
against  this  insect  pest.  Some  have  suggested  spraying  with  the 
usual  kerosene  emulsion  and  this  would  probably  reduce  their  num- 
ber if  applied  before  they  spread  over  so  large  an  area  as  to  make 
Ihe  plan  quite  impossible  and  too  costly.  Our  greatest  hope  lies, 
hc»wever,  in  the  rapid  multiplication  and  energy  of  the  natural  in- 
sect enemies  of  this  louse.  The  most  abundant  and  useful  of  tbese 
enemies  in  Oklahoma  is  surely  one  of  the  "lady-bird"'  beetles  (Hip- 
(K)damia  convergens.)  This  is  a  nearly  hemispherical  beetle  about 
ihree-sixteenths  of  an  inch  in  length  and  of  a  reddish-yellow  color 
with  several  black  spots  on  the  back.  The  head  and  thorax  are 
black  with  reddish-yellow  margins  and  the  thorax  has  two  elon- 
gated reddish-yellow  spots. 

The  larvae  of  these  beetles  are  even  more  rapacious  and  active 
than  the  mature  beetles.  The  larva  is  a  long,  blackish,  somewhat 
flattened,  and  very  active  larva  with  six  legs  of  more  than  usual 
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length.  The  larva  when  it  reaches  maturity  curia  up  "U  some  !eaf 
or  stem  and  changes  to  the  pupa  from  which  the  mature  beetle 
emerges  in  a  few  days.  The  beetles  live  over  winter  in  the  ma- 
tare  stage  in  crevices  of  trees  and  boards.  These  "lady-bird"  beo 
ties  have  appeared  in  such  large  numbers  in  some  parts  of  Okl:i- 
homa  that  farmers  have  written  to  the  experiment  station  for  somt* 
remedy  to  destroy  them.  Every  wheat  grower  should  look  on  these 
beetles  as  his  best  friend  and  in  no  case  allow  them  to  be  destroyed. 
Specimens  of  the  wheat  louse  and  especially  specimens  of  all 
the  beetles  found  in  the  wheat  fields  are  very  much  desired  by  the 
exi)eriment  station  and  may  be  sent  through  the  mail  if  enclosed  in 
tin  or  wooden  boxes.    (May,  1901.) 


BEE-KEEPING. 

In  order  to  be  able  to  answer  inquiries  in  regard  to  bee  ket*p- 
iUjJT  in  Oklahoma,  the  experiment  station  purchased  three  colonies 
iu^arcb,  J.*i99.  Up  to  July  1,  1900,  the  indications  are  that  on  the 
upland  praiiies  with  the  ordinary  attention  given  to  biMis,  they 
wiii  svire  but  little  surplus  honey.  On  the  other  hand»  they  will 
nf-ed  to  be  fed  heavily  in  the  fall  in  order  to  have  them  winter 
safely.  If  one  is  located  in  a  river  bottom  and  is  an  experienced  b*=»e 
keeper,  he  may  secure  some  surplus  honey  by  giving  bees  extraor- 
dinary care.  (August,  1900.)  [The  station  has  since  discontinued 
bee  experiments.] 


INSTITUTE  AT  TONKAWA. 

A  successful  farmers'  institute  was  held  at  Tonkawa,  Okla- 
homa,  March  6  and  7.  In  addition  to  several  speakers  from  Kay 
County,  Dr.  L.  L.  Lewis  spoke  on  ^'Infectious  and  Contaj^Mous  Dis- 
eases of  Cattle  and  Hogs,"  Prof.  O.  M.  Morris  spoke  on  Truits  and 
Flowers  for  the  Farm,"  and  Pres.  A.  C.  Scott  of  the  Oklahoma  Ag- 
ricultural and  Mechanical  delivered  an  address. 

The  Oklahoma  Agricultural  Experiment  Station  has  oiir  more 
institute  scheduled  for  the  present  season.  Interest  in  farmers'  in- 
stitutes is  increasing  and  localities  which  desire  aid  next  season 
^should  notify  the  station  so  as  to  be  included  when  the  lists  are  made 
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up.    Unless  this  is  done,  the  station  will  be  unable  to  render  the 
assistance  which  it  wishes  to  give.    (March,  1901.) 


THE   SHORT   COURSES. 

Twenty-five  young  men  are  attending  the  short  courses  in  ag- 
riculture, horticulture,  and  the  mechanic  arts  which  are  now  be- 
ing given  at  the  Oklahoma  A.  and  M.  College  at  Stillwater.  They 
are  studying  the  work  of  the  experiment  station  very  closely  and 
are  finding  much  that  will  be  helpful  to  them  ^hen  they  return  to 
their  farms.    (January,  1901.) 


NO  FREE  SEEDS. 


The  experiment  station  at  Stillwater  has  no  plants  or  seeds  for 
free  distribution  or  sale.  The  station  publications,  however,  are 
sent  free  to  all  citizens  of  Oklahoma  who  request  them.  (January, 
1901.) 
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FARM  POULTRY  KEEPING 


INTRODUCTION. 

Oklahoma  and  Indian  Territories  seem  to  be  naturally  adapted 
to  the  growing  of  domestic  fowls.  Before  the  country  was  bo  thick- 
ly settled,  wild  turkeys  and  prairie  chickens  were  abundant  and 
even  yet,  a  few  survive.  Quail  still  furnish  both  sport  and  food  and 
the  number  killed  each  season,  though  quite  large,  seems  to  be  with- 
out appreciable  effect  in  diminishing  the  next  season's  supply. 

This  article  is  published  for  the  purpose  of  supplying  informa- 
tion concerning  the  important  subject  of  poultry  keepiag  and  is 
practically  a  reprint,  by  permission,  of  Farmers'  Bulletin  No.  il. 
Fowls:  Care  and  Feeding,  by  G.  C.  Watson,  published  by  the  U.  S. 
Department  of  Agriculture. 

'liarge  numbers  of  rural  population  live  more  or  less  isolated 
and  find  it  inconvenient,  if  not  impossible,  to  supply  fresh  meat  daily 
for  the  table  aside  from  that  slaughtered  on  the  farm ;  and  of  all  live 
stock,  poultry  furnishes  the  most  convenient  means  of  supplying  an 
excellent  quality  of  food  in  suitable  quantities.  Thid  is  jiartitular- 
ly  true  in  hot  summer  months,  when  fresh  meat  will  keep  i)nly  a 
short  time  with  the  conveniences  usually  at  the  farmer's  co  iimand. 

"Although  fowls  require  as  wholesome  food  as  any  class  of  live 
stock,  they  can  be  fed  perhaps  more  than  any  other  kind  of  animals 
on  unmerchantable  seeds  and  grains  that  would  otherwise  be  whol- 
ly or  partially  lost.  These  seeds  often  contain  various  weed  so-  -Is, 
broken  and  undeveloped  kernels,  and  thus  furnish  a  variety  of  food 
which  is  always  advantageous  in  profitable  stock  feeding.  Tlxere 
is  less  danger  of  injury  to  poultry  from  these  refuse  seeds  Ihan  is 
the  case  with  any  other  kind  of  animals.  As  a  rule,  noxious 
weed  seeds  can  be  fed  to  fowls  without  fear  of  disseminating  the 
seeds  through  the  manure,  which  is  not  generally  true  when  the 
weed  seeds  are  fed  to  other  classes  of  live  stock,  particularly  in  any 
considerable  quantity. 

SELECTION  OF  SITE  FOR  BUILDINGS  AND  YARDS. 

"Too  often  the  location  of  the  poultry  house  is  thought  to  be 
of  minor  importance,  and  consequently  is  given  less  consideration 
than  that  of  any  other  farm  building.    Frequently  the  other  build- 
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ings  are  located  first  and  the  poaltry  house  then  placed  on  the 
most  convenient  space,  when  it  should  have  received  cousid«3rat1on 
before  the  larger  buildings  were  all  located. 

"In  caring  for  the  various  classes  of  live  stock,  the  question  of 
labor  is  always  an  important  item,  and  the  class  that  requires  the 
closest  attention  to  petty  details,  as  a  rule,  requires  the  greatest 
amount  of  labor.  As  poultry  keeping  is  wholly  a  business  of  do- 
tails,  the  economy  of  labor  in  performing  the  necessary  work  is  or 
great  importance.  Buildings  not  conveniently  located  and  arranged 
become  expensive  on  account  of  unnecessary  labor . 

.  "As  it  is  necessary  to  visit  poultry  houses  several  times  each 
day  in  the  year,  convenience  is  of  more  importance  than  in  case 
of  almost  any  other  farm  building.  The  operations  must  be  per- 
formed frequently,  so  that  any  little  inconvenience  in  the  arrange- 
ments of  the  buildings  will  cause  not  only  extra  expense  in  the  care, 
but  in  many  cases  a  greater  or  less  neglect  of  operations  that  ought 
to  be  performed  carefully  each  day. 

"Poultry  houses  are  likely  to  be  more  or  less  infested  with  rara 
and  mice,  unless  some  means  are  provided  to  exclude  them,  and 
this  should  be  taken  into  account  in  selecting  a  location.  It  Is 
generally  best  to  locate  the  poultry  house  at  some  distance  from 
other  farm  buildings,  especially  if  grain  is  kept  in  the  latter.  Con- 
venience of  access  and  freedom  from  vermin  are  two  desirabl** 
points  to  be  secured,  and  they  depend  largely  upon  the  location. 
Everything  considered,  it  is  safest  to  have  the  house  quite  isolated. 

"A  dry,  porous  soil  is  always  to  be  preferred  as  a  site  for 
buildings  and  yards.  Cleanliness  and  freedom  from  moisture  must 
be  secured  if  the  greatest  success  is  to  be  attained.  Without  doubt, 
filth  and  moisture  are  the  cause,  either  directly  or  indirectly,  of 
the  majority  of  poultry  diseases,  and  form  the  stumbling  block 
which  brings  discouragement  and  failure  to  many  amateurs.  It 
must  not  be  inferred  that  poultry  can  not  be  successfully  rearcsJ 
and  profitably  kept  on  heavy  soils,  for  abundant  proof  to  the  con- 
trary is  readily  furnished  by  successful  poult rymen  who  have  to 
contend  with  this  kind  of  land.  The  necessity  of  cleanliness,  how- 
ever, is  not  disputed  by  those  who  have  had  extended  experience  in 
caring  for  fowls,  particularly  the  less  hardy  breeds.  That  an 
open,  porous  soil  can  be  kept  comparatively  clean  with  much  less 
labor  than  a  clay  soil  will  be  evident  to  those  who  are  at  all  ac- 
quainted with  the  habits  of  domesticated  fowls.  When  the  fowls  art* 
confined  in  buildings  and  yards,  that  part  of  the  yard  nearest  the 
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buildings  will  become  more  or  less  filthy  from  the  droppings  and 
continual  tramping  to  which  it  is  subjected.  A  heavy  or  clayey 
soil  not  only  retains  all  of  the  manure  on  the  surface,  but  by  re- 
tarding percolation  at  times  of  frequent  showers  aids  materially  in 
giving  to  the  whole  surface  a  complete  coating  of  filth.  If  a  kuoll 
or  ridge  can  be  selected  where  natural  drainage  is  perfect,  the  ideal 
condition  will  be  nearly  approached.  Where  natural  favorable 
conditions  as  to  drainage  do  not  exist,  thorough  underdrainage  will 
go  a  long  way  toward  making  the  necessary  amends  to  insure  suc- 
cess. 

CONSTRUCTION   OF   HOUSES. 

"The  material  to  be  used  in  the  construction  and  the  maujier  of 
building  will  necessarily  be  governed  largely  by  the  climatic  con- 
ditions. 

"In  general,  it  may  be  said  that  the  house  should  provide  warm, 
dry,  well-lighted,  and  well-ventilated  quarters  for  the  fowls. 

"In  order  to  meet  these  requirements  it  will  be  necessary  to 
provide  a  good  roof  with  side  walls  more  or  less  impervious  to 
moisture  and  cold,  suitable  arrangements  for  lighting  and  ventilat- 
ing, and  some  means  for  excluding  the  moisture  from  beneath. 
Where  permanent  buildings  are  to  be  erected,  some  provision 
should  be  made  to  exclude  rats  and  mice,  and  for  this  reason,  if 
for  no  other,  the  structure  should  be  placed  on  cement  walls  with 
foundation  below  the  frost  line.  Cheap,  efficient  walls,  may  be 
made  of  small  field  stone  in  the  following  manner:  Dig  trenches 
for  the  walls  below  the  frost  line;  drive  two  rows  of  stakes  in 
the  trenches,  one  row  at  each  side  of  the  trench,  and  board  inside 
of  the  stakes.  The  boards  simply  hold  the  stones  and  cement  in 
place  until  the  cement  hardens.  Rough  and  uneven  boards  will  an- 
swer every  purpose  except  for  the  top  ones,  which  should  have  the 
upper  edge  straight  and  be  placed  level  to  determine  the  top  of 
the  wall.  Place  two  or  three  layers  of  stone  in  the  bottom  of  the 
trench,  put  on  cement  mixed  rather  thin,  and  pound  down;  repeat 
this  operation  until  the  desired  height  is  obtained.  The  top  of  th< 
wall  can  be  smoothed  off  with  a  trowel  or  ditching  spade  and  left 
until  the  cement  becomes  hard,  when  it  will  be  ready  for  build- 
ing. 

"The  boards  at  the  sides  may  be  removed,  if  desirable,  at  any 
time  after  the  cement  becomes  hard. 
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"A  cheap,  effcient  house  for  this  latitude  may  be  made  of  two 
thicknesses  of  rough  inch  lumber  for  the  side  and  end  walls.  This 
siding  should  be  put  on  vertically,  with  a  good  quality  of  tarred 
building  paper  between.  In  constructing  a  building  of  this  kind,  it 
is  usually  best  to  nail  on  the  inner  layer  of  boards  first;  then  put  on 
the  outside  of  this  layer  the  building  paper  in  such  a  manner  that 
the  whole  surface  is  covered.  Where  the  edges  of  paper  meet,  a 
liberal  lap  should  be  given,  the  object  being  to  prevent  as  far  as 
possible  drafts  of  air  in  severe  weather.  Nail  the  second  thickn388 
of  boards  on  the  building  paper  so  as  to  break  joints  in  the  two 
boardings.  In  selecting  lumber  for  siding,  it  is  best  to  choose 
boards  of  a  uniform  width  to  facilitate  the  breaking  of  joints. 

^'In  preparing  plans  for  a  building,  one  of  the  first  questions 
to  be  decided  upon  is  the  size  and  form  of  the  house.  If  the  build- 
ings are  made  with  the  corners  right  angles,  there  is  no  form  so 
economical  as  a  square  building.  This  form  will  enclose  more 
square  feet  of  floor  spaoe  for  a  given  amount  of  lumber  than  any 
other,  but  for  some  reasons  a  square  building  is  not  so  well  adapted 
for  fowls  as  one  that  is  much  longer  than  wide.  It  is  essential  to 
have  the  different  pens  or  divisions  in  the  house  so  arranged  that 
each  one  will  receive  as  much  sunlight  as  possible,  and  to  secare 
this,  some  sacrifice  in  economy  of  building  must  be  madts. 

*^The  writer  prefers  a  building  one  story  high,  and  not  leas 
than  10  nor  more  than  14  feet  wide,  and  as  long  as  circumstances 
require.  In  most  cases  a  building  from  30  to  60  feet  long  meets  all 
requirements.  If  this  does  not  give  room  enough,  it  is  better  to 
construct  other  buildings  than  to  extend  one  building  more  than  60 
feet.  It  must  be  remembered  that  each  pen  in  the  building  should 
have  a  separate  yard  or  run,  and  that  a  pen  should  not  be  made 
to  accommodate  more  than  50  fowls,  or,  better,  30  to  40. 

^'The  building  should  extend  nearly  east  and  west  in  order  that 
as  much  sunshine  as  possible  may  be  admitted  through  windows  on 
the  south  side.  The  windows  should  not  be  large  nor  more  than  one 
to  every  8  or  10  feet  in  length  for  a  house  12  feet  wide,  and  about  17 
inches  from  the  floor,  or  at  such  height  that  as  much  sunshine  as 
possible  will  be  thrown  on  the  floor.  The  size  and  form  of  the  win- 
dows will  determine  quite  largely  their  location.  One  of  the  com- 
mon mistakes  is  putting  in  too  many  windows. 

''While  a  building  that  admits  plenty  of  sunlight  in  the  .winter 
time  as  desirable,  a  cold  one  is  equally  undesirable,  and  windows 
are  a  source  of  radiation  at  night  unless   shutters  or  curtains  are 
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provided.  Sliding  windows  are  preferred  on  many  accounts.  They 
can  be  partially  opened  for  ventilation  on  warm  days.  The  base  or 
rail  on  which  the  window  slides  should  be  made  of  several  pieces 
fastened  an  inch  or  so  apart,  through  which  openings  the  dirt 
which  is  sure  to  accummulate  in  poultry  houses  may  drop  and  in- 
sure free  movement  of  the  window . 

VENTILATION. 

''Some  means  of  ventilating  the  building  should  be  provided. 
A  ventilator  that  can  be  opened  and  closed  at  the  will  of  the  atten- 
dant will  give  good  results  if  given  proper  attention,  and  without 
attention  no  ventilator  will  give  the  best  results.  All  ventilators 
that  are  in  oontinuous  operation  either  give  too  much  ventilation 
during  cold  and  windy  weather  or  not  enough  during  still,  warm 
days.  As  a  rule,  they  give  too  much  ventilation  at  night  and  too 
little  during  the  warm  parts  of  the  day.  \  entilators  are  not  needed 
in  severe  cold  weather,  but  during  the  first  warm  days  of  early 
spring,  and  whenever  the  temperature  rises  above  freezing  during 
the  winter  months  some  ventilation  should  be  provided.  Houses 
with  single  walls  will  become  quite  frosty  on  the  inside  during  se- 
vere weather,  which  will  cause  considerable  dampness  whenever 
the  temperature  rises  sulliciently  to  thaw  out  all  of  the  frost  of  the 
side  walls  and  roof.  At  this  time  a  ventilator  is  most  needed.  A 
ventilator  in  the  highest  part  of  the  roof  that  can  be  closed  tightly 
by  means  of  cords  or  chains  answers  the  purpose  admirably  and 
may  be  constructed  with  little  expense.  The  ease  and  convenience 
of  operation  are  important  points,  and  should  not  be  neglected 
when  the  building  is  being  constructed.  It  is  a  simple  matter  for 
the  attendant  to  open  or  close  a  ventilator  as  he  passes  through 
the  house  if  the  appliances  for  operating  it  are  within  easy  reach. 

PERCHES. 

'Terches  should  be  not  more  than  2^  feet  from  the  floor,  and 
should  all  be  of  the  same  height.  Many  fowls  prefer  to  perch  as 
far  above  the  ground  as  possible,  in  order,  without  doubt,  to  be 
more  secure  from  their  natural  enemies;  but  when  fowls  are  pro- 
tected artificially  from  skunks,  minks,  foxes,  etc.,  a  low  perch  is 
just  as  safe  and  a  great  deal  better  for  the  heavy  bodied  fowls.  It 
must  be  borne  in  mind  that  the  distance  given  at  which  perches 
should  be  placed  from  the  floor  applies  to  all  breeds  of  fowls.    It 
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is  true  that  some  of  the  Mediterranean  fowls  would  not  in  any  waj 
be  injured  in  flying  to  and  from  the  perches,  but' some  of  the  heavy 
breeds  would  lind  it  almost  impossible  to  reach  high  perches  and 
would  sustain  positive  injuries  in  alighting  on  the  floor  from  any 
considerable  elevation.  Convenient  walks  or  ladders  can  be  eon 
Btructed  which  will  enable  the  large  fowls  to  approach  the  perckts 
without  great  effort,  but  there  are  always  times  when  »3ven  the  mast 
clumsy  fowls  will  attempt  to  fly  from  the  perch  to  the  floor  and 
coine  down  with  a  heavy  thud,  wlych  is  often  injurious.  And  fur- 
theraore,  ladders  or  stairs  for  the  easy  ascent  of  fowls  arc  more 
or  less  dt  a  nuisance  in  the  poultry  house.  The  ideal  interior  ar- 
rangement of  the  house  is  to  have  everything  that  is  needed  iu  as 
suDnpie  a  form  as  possible  and  not  to  complicate  the  arrangement 
by  any  unnecessary  apparatus.  The  fewer  and  simpler  the  iucerior 
arrangements  the  easier  the  house  can  be  kept  clean,  and  the  greater 
tlie  floor  space  available  for  the  fowls. 

^'There  is  no  reason  why  all  perches  should  not  be  placed  near 
the  floor.  Movable  perches  are  to  be  preferred.  A  2  by  3  scantlinj; 
set  edgewise,  with  the  upper  corners  rounded,  answers  every  pur- 
pose  and  makes  a  satisfactory  perch.  The  perches  should  be  firm  and 
not  tip  or  rock.  The  form  of  the  scantling  makes  it  easy  to  se- 
cure them  firmly  and  still  have  them  removable. 

'^Underneath  the  perches  should  always  be  placed  a  smooth 
platform  to  catch  the  droppings.  This  is  necessary  for  two  reasons: 
the  droppings  are  valuable  for  fertilizing  purposes  and  ought  cot 
to  be  mixed  with  the  litter  on  the  floor ;  then,  too,  if  the  droppings 
are  kept  separate  and  in  a  convenient  place  to  remove,  it  is  mucn 
easier  to  keep  the  house  clean  than  when  they  are  allowed  to  be 
come  more  or  less  scattered  by  the  tramping  and  scratching  of 
fowls.  The  distance  of  the  platform  from  the  perch  will  be  j?ov- 
erned  somewhat  by  the  means  employed  for  removing  the  drop- 
pings. If  a  broad  iron  shovel  with  a  tolerably  straight  handle  is 
used,  the  space  between  the  platform  and  perches  need  not  be  niore 
than  6  inches.    The  droppings  should  be  removed  every  day. 

NESTS. 

"In  constructing  nest  boxes,  three  points  should  be  kept  con- 
stantly in  mind:  (1)  The  box  should  be  of  such  a  nature  that  it 
can  be  readily  cleaned  and  thoroughly  disinfected;  if  it  is  removable 
80  that  it  can  be  taken  out  of  doors,  so  much  the  belter:  (2)  it  should 
be  placed  in  the  dark,  or  where  there  is  only  just  sufficient  light  for 
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the  fowl  to  distinguish  the  nest  and  the  nest  egg;  (3)  there  should 
be  plenty  of  room  on  two  or  three  sides  of  the  nest.  It  is  a  well- 
known  fact  that  some  hens  in  seeking  a  nest  will  always  drive  off 
other  hens,  no  matter  how  many  vacant  nests  may  be  available. 
If  the  nest  is  so  arranged  that  it  can  be  approached  only  from  one 
Bide,  when  one  hen  is  driving  another  from  the  nest  \here  is  likely 
to  be  more  or  less  of  a  combat,  the  result  of  which  is  often  a  broken 
egg.  This,  perhaps,  more  than  any  other  one  thing,  leads  to  the 
vice  of  egg  eating.  To  the  writer's  knowledge,  the  habit  of  egg 
eating  is  not  contracted  when  the  nests  are  arranged  in  the  dark 
and  open  on  two  or  three  sides.  Nests  for  Leghorns  or  Hamburgs 
may  be  made  of  6-inch  fence  boards  nailed  together  so  as  to  form 
boxes  8  by  10  inches  and  6  inches  deep  Where  perches  are  arranged 
with  the  platform  underneath  to  catch  the  droppings,  as  previously 
described,  the  nests  may  be  placed  on  the  floor  underneath  this  plat- 
form, the  opening  in  front  closed  with  a  door  which  either  lets 
down  from  the  top  or  lifts  from  the  bottom.  Where  nests  are 
placed  side  by  side  it  is  necessary  to  have  the  partitions  between 
them  of  sufficient  height  so  that  it  will  be  impossible  for  a  hen  to 
draw  eggs  from  one  nest  to  another.  Whenever  the  next  boxes  are 
filled  so  full  with  nest  material  that  a  hen  can  draw  an  egg  from 
one  nest  to  another  some  of  the  eggs  are  likely  to  be  broken. 

DRINKING  FOUNTAINS. 

"One  of  the  most  difficult  problems  for  the  poultryman  to 
solve  is  how  to  easily  provide  pure,  fresh  water  for  his  fowls.  Many 
patent  fountains  which  are  on  the  market  are  automatic  and  keep 
before  the  fowls  a  certain  quantity  of  water.  Under  certain  condi- 
tions these  fountains  serve  an  admirable  purpose.  Under  more  ad- 
verse conditions  many  of  these  patent  contrivances  fail  to  give  satis- 
faction for  the  simple  reason  that  it  is  impossible  to  keep  them 
clean.  If  fowls  were  fed  only  whole  grain  and  the  weather  was  al- 
ways cool,  it  would  be  a  comparatively  easy  matter  to  provide  sat- 
isfactory automatic  drinking  fountains,  but  as  soft  food  forms  a 
considerable  portion  of  the  diet  for  laying  hens  and  fattening  fowlrf, 
these  fountains  are  necessarily  more  or  less  fouled  and  in  warm 
weather  soon  become  unfit  for  use  as  drinking  fountains  on  account 
of  the  tainted  water  and  disagreeable  odor. 

"A  simple,  wholesome  arrangement  may  be  made  as  follows: 
Place  an  ordinary  milk  pan  on  a  block  or  shallow  box,  the  top  »f 
which  shall  be  4  or  5  inches  from  the  fioor.    The  water  or  milk  to  be 
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drank  bj  the  fowls  is  to  be  placed  in  this  pan.  Over  the  pan  ia  placed 
a  board  cover  supported  on  pieces  of  lath  about  8  inches  long,  nailed 
to  the  cover  so  that  they  are  about  2  inches  apart,  the  lower  ends 
resting  upon  the  box  which  forms  the  support  of  the  pan.  In  order 
to  drink  from  the  pan  it  will  be  necessary  for  the  fowls  to  insert 
their  heads  between  these  strips  of  lath.  The  cover  over  the  pan 
and  the  strips  of  lath  at  the  sides  prevent  the  fowl  from  fouling  the 
water  in  any  manner,  except  in  the  act  of  drinking.  Where  drink 
ing  pans  of  this  kind  are  used,  it  is  very  easy  to  cleanse  and  scald 
them  with  hot  water  as  occasion  demands.  This  arrangement  oan 
be  carried  a  little  further  by  placing  a  pan,  or,  what  would  be  still 
better,  a  long  narrow  dish,  something  like  a  tin  bread  tray,  on  a 
low  shelf  a  few  inches  from  the  floor,  and  hinging  the  cover  to  one 
side  of  the  poultry  house  so  that  it  can  be  tipped  up  in  front  for  the 
removal  of  the  dish  or  for  filling  it  with  water.  Whatever  device 
is  used,  it  must  be  easily  cleaned  and  of  free  access  to  the  fowls  at 
all  times. 

DUBT  BOXES. 

"It  is  necessary  to  provide  dust  boxes  for  the  fowls  during  the 
winter  months  if  they  are  to  be  kept  free  from  lice.  If  the  soil  in 
the  yards  is  naturally  dry  and  porous,  abundant  opportunities  will 
be  had  for  dust  baths  during  the  warm  summer  months,  but  during 
the  late  fall,  winter,  and  early  spring  some  artificial  provisions  must 
be  made.  A  comparatively  small  box  will  answer  the  purpose  if 
the  attendant  is  willing  to  give  a  little  attention  to  it  each  day. 
These  boxes  should  be  placed  so  they  will  receive  some  sonshine 
on  each  bright  day,  and  be  kept  filled  with  loose  fine  earth.  Road 
dost  procured  during  the  hot  dry,  months  of  July  and  August  from 
muoh-traveled  roads  has  no  superior  for  this  purpose.  Probably 
there  is  no  way  in  which  the  poultry  man  can  better  combat  the 
body  louse  than  by  providing  dust  boxes  for  his  fowls. 

YARDS  OR  PARKS. 

"Where  fowls  are  kept  in  confinement  it  will  be  found  best  to 
provide  out  door  yards  or  runs  for  them  during  the  summer  months* 
Give  them  free  access  to  these  yards  whenever  the  weather  will  per- 
mit The  most  economical  form,  everything  considered,  for  a  poul- 
try yard  is  one  much  longer  than  wide.  Two  rods  wide  and  8  rods 
long  is  sufficient  for  50  fowls.  Whenever  a  poultry  plant  of  con- 
siderable size  is  to  be  established  it  will  be  found  most  economical 
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to  arrange  the  yards  side  by  side,  with  one  end  at  the  poultry  house. 
The  fences  which  inclose  these  yards  may  be  made  of  poultry  net- 
ting or  pickets,  and  should  be  at  least  7  feet  high.  In  eitlier  case 
it  is  best  to  have  a  board  at  the  bottom,  for  sometimes  it  will  be 
desirable  to  give  quite  young  chickens  the  run  of  these  yards.  If 
the  poultry  yards  are  constructed  as  described,  there  is  sufficient 
room  for  a  row  of  fruit  trees  down  the  center  of  the  yard,  and 
still  leave  ample  room  for  horse  cultivation  on  either  side,  either 
with  one  or  with  two  horses. 

"These  yards  are  to  be  kept  thoroughly  cultivated.  If  thought 
best,  grain  may  be  sown  before  cultivation  to  furnish  part  of  the 
green  food  for  the  fowls.  Of  all  fruit  trees,  probably  there  are 
none  that  are  more  suitable  for  the  poultry  yard  than  the  plum. 
The  droppings  of  the  fowls  will  manure  the  trees,  and  the  fowls 
as  insect  destroyers  perform  a  great  office  in  protecting  plums 
from  the  curculio.  After  the  trees  are  once  well  established,  a 
crop  of  plums  should  be  secured  nearly  every  year.  These,  too,  will 
require  no  extra  cultivation.  The  plum  trees  perform  a  valuable 
service  in  providing  shade  for  the  fowls.  Where  trees  are  not 
available,  sunflowers  may  be  used  for  this  purpose  with  a  con- 
jsiderable  degree  of  satisfaction.  However,  some  protection  -«tist 
be  given  the  plants  until  they  are  well  established,  and  even  then 
many  plants  will  be  destroyed  unless  the  fowls  have  an  abundance 
of  green  food  edl  the  time. 

"Hamburgs  and  Leghorns,  if  they  are  frequently  moved  from 
one  pen  to  another,  will  sometimes  give  the  owner  considerable 
trouble  in  flying  over  fences,  even  though  they  are  7  feet  high.  If 
it  is  possible  to  place  the  fowls  when  they  are  quite  young  in  the 
yard  where  they  are  to  remain,  much  less  trouble  will  be  experi- 
enced. It  has  often  been  noticed  that  hens  would  remain  peacefully 
in  the  yard  where  they  have  been  reared,  but  if  moved  to  another 
jard  would  give  the  owner  more  or  less  trouble  by  flying  over  the 
inclosure. 

sel.bx:jtion  of  breeds  and  breeding. 

"A  mistake  is  oftentimes  made  in  selecting  fowls  of  a  breed 
that  is  not  suited  for  the  purpose  for  which  they  are  to  be  kept.  If 
egg  production  is  the  all-important  point,  it  is  a  most  serious  mis- 
take to  select  a  breed  of  fowls  that  is  not  noted  for  this  product. 
If,  on  the  other  hand,  meat  is  the  chief  object,  an  expensive  mis- 
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take  will  be  made  if  any  but  the  heavy-bodied  fowls  are  choseii. 
The  small,  active,  nervous,  egg-producing  breeds  can  not  compete 
with  the  larger  phlegmatic  Asiatics  for  meat  production.  Then,  too, 
if  fowls  are  kept  for  both  eggs  and  meat  production,  some  breed 
of  the  middle  class  should  be  chosen.  These,  while  they  do  not 
attain  the  great  size  of  Asiatics  are  sufficiently  large  to  be  reared 
profitably  to  supply  the  table  with  meat,  and  at  the  same  time  have 
the  tendency  for  egg  production  developed  sufficient  to  produce  a 
goodly  number  of  eggs  during  the  year.  The  Wyandottes  and  Plym- 
outh Bocks  are  good  illustrations  of  this  class  of  fowls.  While  in- 
dividuals of  these  breeds  iiave  made  excellent  records  in  egg  pro- 
duction, the  records  of  large  numbers  do  not  compare  favorably 
with  the  egg  production  of  the  Mediterranean  fowls.  All  of  the  so- 
called  Mediterranean  fowls  have  a  great  tendency  toward  egg  pro- 
duction and  require  only  the  proper  food  and  care  to  produce  egg« 
in  abundance. 

"A  serious  mistake  is  also  made  in  selecting  fowls  for  breeding 
purposes  and  in  selecting  eggs  for  hatching.  On  many  farms  the 
custom  is  to  select  eggs  for  hatching  during  the  spring  months, 
when  nearly  all  of  the  fowls  are  laying.  No  matter  how  poor  a 
layer  a  hen  may  be,  the  chances  are  that  most  of  the  eggs  will  bo 
produced  during  the  spring  and  early  summer  months.  A  hen 
that  has  laid  many  eggs  during  the  winter  months  is  quite  likely 
to  produce  fewer  eggs  during  the  spring  and  early  summer  months 
than  one  that  commenced  to  lay  on  the  approach  of  warm  weather. 
Springtime  is  nature's  season  for  egg  production.  All  fowls  that 
produce  any  considerable  number  of  eggs  during  the  year  are  like- 
ly to  be  laying  at  this  time.  It  is  therefore  plain  that  whenever  eggs 
are  selected  in  the  springtime  from  a  flock  of  mixed  hens,  com- 
posed of  some  good  layers  and  some  poor  ones,  a  larger  per  cent  of 
eggs  will  be  obtained  from  the  poor  layers  than  at  almost  any 
other  season  of  the  year.  A  serious  mistake  is  therefore  made  in 
breeding  largely  from  the  unprofitable  fowls.  Whenever  it  is  pos- 
sible, fowls  that  are  known  for  the  great  number  of  eggs  they  have 
produced  during  the  year  should  be  selected  for  the  breeding  pen. 
While  it  will  be  almost  impossible,  and  certainly  impracticable,  in 
the  majority  of  cases  to  keep  individual  records  of  egg  production, 
yet  a  selection  may  be  made  that  will  enable  the  breeder  to  improve 
his  stock  greatly. 

"The  two  things  necessary  to  produce  large  quantities  of  eggs 
with  the  Mediterranean  fowls  are:    (1)  Proper  food  and  care,  and 
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(2)  a  strong  constitution,  which  will  enable  the  fowls  to  digest  and 
assimilate  a  large  amount  of  food;  in  other  words,  fowls  so  strong 
physically  that  they  will  stand  forcing  for  egg  production.  In  this 
relation,  we  may  look  at  the  fowl  as  a  machine.  If  that  machine 
is  so  strong  that  it  can  be  run  at  its  full  capacity  all  the  time,  much 
greater  profit  will  be  derived  than  if  it  can  be  run  at  its  full  capacity 
only  a  part  of  the  time. 

"There  is,  perhaps,  no  time  in  the  history  of  the  fowl  that  will 
indicate  its  vigor  so  well  as  thp  molting  period.  Fowls  that  molt 
in  a  very  short  time  and  hardly  stop  laying  during  this  period,  as 
a  rule,  have  strong,  vigorous  constitutions,  and  if  properly  rea  give 
a  large  yearly  record.  On  the  other  hand,  those  that  are  a  long  time 
molting  have  not  the  vigor  and  strength  to  digest  and  assimilate 
food  enough  to  produce  the  requisite  number  of  eggs.  If  it  is  neces- 
sary to  select  fowls  at  sometime  during  the  year  other  than  the 
molting  period,  some  indication  of  the  egg-producing  power  is 
shown  in  their  general  conformation. 

"In  selecting  a  hen  for  egg  production,  her  form  will  give 
some  indication  of  value.  A  long,  deep-bodied  fowl  is  to  be  chosen 
rather  than  one  with  a  short  body,  whose  underline  is  not  unlike  a 
half  circle.  A  strong,  hearty,  vigorous  fowl  usually  has  a  long 
body,  a  deep  chest,  with  a  long  and  quite  straight  underline.  Other 
things  being  equal,  the  larger  bodied  fowls  of  the  egg  breeds  are  to 
be  preferred.  It  is  a  rule  that  fowls  bred  for  egg  production  are 
larger  bodied  than  those  bred  for  fancy  points.  Whenever  vigor 
and  constitution  form  an  important  part  in  the  selection  of  fowls 
for  breeding,  the  size  of  the  fowls  is  invariably  increased. 

FEEDING. 

"In  feeding  for  egg  produt^tion,  a  valuable  lesson  inay  be  learn- 
ed from  nature.  It  will  be  observed  that  our  domestic  fowls  that 
receive  the  least  care  and  attention,  or,  in  other  words,  whose  con- 
ditions approach  more  nearly  the  natural  conditions,  lay  most  of 
their  eggs  in  the  spring-time.  It  is  our  duty,  then,  as  feeders,  to 
note  the  conditions  surrounding  these  fowls  at  that  time.  The 
weather  is  warm,  they  have  an  abundanpe  of  green  food,  more  or 
less  grain,  many  insects,  and  plenty  of  exercise  and  fresh  air.  Then, 
if  we  are  to  feed  for  egg  production,  we  will  endeavor  to  make  it 
springtime  all  the  year  round;  not  only  to  provide  a  warm  place  for 
our  fowls  and  give  them  a  proper  proportion  of  green  food,  grain, 
and  meat,  but  also  to  provide  pure  air  and  plenty  of  exercise. 
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'^Farmers  who  keep  only  a  small  flock  of  hens,  chiefly  to  pro- 
vide eggs  for  the  family,  frequently  make  a  mistake  in  feeding  too 
much  corn.  It  has  been  clearly  proven  by  experiment  that  corn 
should  not  form  a  very  large  portion  of  the  grain  ration  tor  laying 
hens;  it  is  too  fattening,  especially  for  hens  kept  in  close  confine- 
ment. Until  the  past  few  years,  corn  has  been  considered  the  uni- 
versal poultry  food  of  America.  This,  no  doubt,  has  been  largely 
brought  about  by  its  cheapness  and  large  distribution.  The  recent 
low  prices  of  wheat  have  led  farmers  to  feed  more  of  this  grain 
than  formerly,  and  with  a  consequent  improvement  in  the  poultry 
ration . 

"When  comfortable  quarters  are  provided  for  the  fowls,  the 
nutritive  ratio  of  the  food  should  be  about  1:4;  that  is,  one  part  of 
protein  or  muscle-producing  compounds  to  four  parts  of  carbohy- 
drates or  heat  and  fat-producing  compounds.  Wheat  is  to  be 
preferred  to  corn.  Oats  make  an  excellent  food,  and  perhaps  come 
nearer  the  ideal  than  most  any  other  single  grain,  particularly  if  the 
hull  can  be  removed; 

^^In  forcing  fowls  for  egg  production,  as  in  forcing  animals  for 
large  yields  of  milk,  it  is  found  best  to  make  up  a  ration  of  many 
kinds  of  grain.  This  invariably  gives  better  results  than  one  or 
two  kinds  of  grain,  although  the  nutritive  ratio  of  the  ration  may 
be  about  the  same.  It  has  been  found  by  experiment  that  the  fowls 
not  only  relish  their  ration  more  when  composed  of  many  kinds  of 
grains,  but  that  a  somewhat  larger  percentage  of  the  whole  ration 
is  digested  than  when  it  is  composed  of  fewer  ingredients. 
It  has  been  clearly  proven  by  experiment  that  food  consumed  by  the 
fowls  influences  the  flavor  of  the  eggs;  that  in  extreme  cases  not 
only  is  the  flavor  of  the  food  imparted  to  the  eggs,  but  also  tUe 
odor.  This  of  itself  is  sufficient  reason  for  always  sui>plying  whole- 
some food  for  the  fowls  and  seeing  to  it  that  none  bot  wholesome 
food  is  consumed. 

"It  is  conceded  by  the  majority  of  poultrymen  that  ground  or 
soft  food  should  form  a  part  of  the  daily  ration.  As  the  digestive 
organs  contain  the  least  amount  of  food  in  the  morning,  it  is  de- 
sirable to  feed  the  soft  food  at  this  time,  for  the  reason  that  it  will 
be  digested  and  assimilated  quicker  than  whole  grain.  A  mixture 
of  equal  parts,  by  weight,  of  corn  and  oats  ground,  added  to  an 
equal  weight  of  wheat  bran  and  fine  middlings,  makes  a  good  morn> 
ing  food  if  mixed  with  milk  or  water,  thoroughly  wet  without  be- 
ing sloppy.    If  the  mixture  is  inclined  to  be  sticky  the  proportion  ol 
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bran  should  be  increased.  A  little  linseed  meal  will  improve  the 
mixture,  particularly  for  hens  during  the  molting  period,  or  for 
ohiokens  when  they  are  growing  feathers.  If  prepared  meat  scrap 
or  animal  meal  is  to  be  fed  it  should  be  mixed  with  this  soft  food 
in  proportion  of  about  1  pound  to  25  hens.  It  will  be  necessary  to 
feed  this  food  in  troughs  to  avoid  soiling  before  it  is  consumed, 

^^The  grain  ration  should  consist  largely  of  whole  wheat,  some 
oats,  and  perhaps  a  little  cracked  corn.  This  should  be  scattered  in 
a  litter  which  should  always  cover  the  floor  of  the  poultry  house.  It 
is  necessary  to  have  the  floor  of  the  poultry  house  covered  with  a 
litter  of  some  kind  to  insure  cleanliness.  Straw,  chaff,  cut  corn- 
stalks, all  make  excellent  litters.  The  object  of  scattering  the  grain 
in  this  litter  is  to  give  fowls  exercise.  All  breeds  of  fowls  tliat 
are  noted  for  egg  production  are  active,  nervous,  and  like  to  be  con- 
tinually at  work.  How  to  keep  them  busy  is  a  problem  not  easily 
solved.  Feeding"  the  grain  as  described  will  go  a  long  way  toward 
providing  exercise.  If  the  fowls  are  fed  three  times  a  day  they 
should  not  be  fed  all  they  will  eat  at  noon.  Make  them  find  every 
kernel.  At  night,  just  before  going  on  the  perches,  they  shonld 
haye  all  they  will  eat  up  clean.  At  no  time  should  mature  f ow  Is  be 
fed  more  than  they  can  eat.  Keep  them  always  active,  always  on 
the  lookout  for  another  kernel  of  grain." 

Kafir  heads  furnish  a  desirable  food  for  t:his  purpose.  Exper- 
ience of  poultrymen  and  digestion  experiments  (Okla,  Bulletin  No. 
46)  have  shown  that  Kafir  corn  is  an  excellent  food  for  chickens. 
Gowi>eaB  and  soy  beans  are  easily  grown  and  are  a  cheap  source  of 
protein  which  is  essential  to  growth  and  egg  production. 

GREEN  FOOD. 

"While  perhaps  not  strictly  necessary  for  their  existence,  some 
kind  of  green  food  is  necessary  for  the  greatest  production  of  eggs. 
Where  fowls  are  kept  in  pens  and  yards  throughout  the  year,  it  :s 
always  best  to  supply  some  green  food.  The  question  how  to  supply 
the  best  food  most  cheaply  is  one  that  each  individual  must  solve 
for  himself.  In  a  general  way,  however,  it  may  be  said  that  during 
the  winter  and  early  spring  months,  mangel  wurzels,  if  properly 
kept,  may  be  fed  to  good  advantage..  The  fowls  relish  them,  and 
they  are  easily  prepared.  As  it  is  not  difficult  to  grow  from  10  to 
20  tons  of  these  roots  per  acre,  their  cost  is  not  excessive.  In  feed- 
ing these  beets  to  flocks  of  hens,  a  very  good  practice  is  simply  to 
split  the  root  lengthwise  with  a  large  knife.    The  fowls  will  then 
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be  able  to  pick  out  all  of  the  crisp,  fresh  food  from  the  exposed  cut 
surface.  These  large  pieces  have  the  advantage  over  smaller  pieces 
in  this  respect:  The  smaller  pieces  when  fed  from  troughs  or  dishes, 
will  be  thrown  into  the  litter  and  soiled  more  or  less  before  being 
consumed  by  the  fowls,  and,  in  fact,  many  pieces  will  become  so 
dirty  that  they  will  not,  nor  should  they,  be  eaten.  Large  pieces  can 
not  be  thrown  about,  and  remain  clean  and  fresh  until  wholly  con- 
sumed. 

"Alfalfa  will  furnish  an  abundance  of  green  food.  It  must, 
however,  be  cut  frequently,  each  cutting  being  made  before  the 
stalks  become  hard  or  woody. 

^Cabbages  can  be  grown  cheaply  in  many  localities  and  make 
excellent  green  food  so  long  as  they  can  b^  kept  fresh  and  crisp. 
Kale  and  beet  leaves  are  equally  as  good  and  are  readily  eaten. 
Sweet  apples  are  also  suitable,  and,  in  fact,  almost  any  crisp,  fresh, 
green  food  can  be  fed  with  profit.  The  green  food,  in  many  in- 
stances, may  be  cut  fine  and  fed  with  the  soft  food,  but,  as  a  rule, 
it  is  better  to  feed  separately  during  the  middle  of  the  day,  in  such 
quantities  that  the  fowls  have  about  all  they  can  eat  at  one  time." 

Wheat  furnishes  excellent  pasture  for  fowls  in  this  latitude. 
Sown  early,  and  not  pastured  until  December,  it  is  of  great  value 
for  this  purpose. 

GRIT. 

"It  is  necessary  that  fowls  have  access  to  some  kind  of  grit 
if  grain  food  is  fed  in  any  considerable  quantities.  During  the  sum- 
mer months  when  they  have  free  access  to  the  yards  or  runs,  it 
will  not  be  necessary  to  provide  grit,  providing  the  soil  is  at  all 
gravelly.  If,  on  the  other  hand,  the  soil  is  fine  sand  or  clay,  it 
will  be  necessary  not  only  to  provide  grit  during  the  winter  months, 
but  throughout  the  whole  year. 

"Small  pieces  of  crushed  stone,  flint,  or  crockery  ware  will 
answer  the  purpose  admirably.  There  are  many  poultry  supply 
houses  which  keep  constantly  on  hand  crushed  granite  in  various 
sizes  suitable  for  nearly  all  kinds  of  domestic  fowls. 

"Crushed  oyster  shells,  to  a  large  extent,  will  supply  the  neces- 
sary material  for  grinding  their  food  and  at  the  same  time  furnish 
lime  for  the  egg  shells.  Chemical  analysis  and  experiments,  to- 
gether with  the  reports  from  many  practical  poultrymen,  show 
conclusively  that  the  ordinary  grain  and  the  green  food  supplied  to 
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laying  hens  do  not  contain  enough'  lime  for  the  formation  of  the  egg 
shells.  It  will  require  several  times  as  much  lime  as  is  ordinarily 
fed  if  good,  strong  egg  shells  are  to  be  produced.  Crushed  oyster 
shells  will  supply  this  necessary  lime  if  kept  continually  before  Clit- 
fowls,  trusting  to  them  to  eat  the  amount  needed  to  supply  lime 
rather  than  mixing  the  shells  with  food.  The  judgment  of  the  fowl 
can  be  relied  upon  in  this  respect. 

MEAT  FOOD. 

"Where  fowls  are  kept  in  confinement  it  will  be  necessary  to 
supply  some  meat  food.  Finely  cut  fresh  bone  from  the  meat  mar- 
kets is  one  of  the  best  if  not  the  best  kind  of  meat  food  for  laying 
hens  and  young  chickens.  Unfortunately,  it  is  not  practicable  for 
many  poultrymen  to  depend  wholly  on  this  product,  for  the  reason 
that  it  is  often  inconvenient  or  impossible  to  obtain,  and  when  once 
secured  it-  cannot  be  kept  in  warm  weather  without  becowhig 
tainted.  Tainted  bones  should  be  rejected  as  unfit  for  food.  Skiui 
milk  may  be  substituted  wholly  or  in  part  for  meat  food  without  a 
decrease  in  egg  production  provided  the  proper  grain  ration  is 
given. 

FEEDING   SMALL.  CHICKENS. 

'  "Chickens  do  not  require  food  for  the  first  twelve  to  thirty-six 
hours  after  hatching.  One  of  the  best  foods  that  can  be  fed  the  first 
few  days  is  stale  bread  soaked  in  milk.  This  should  be  crumbled 
fine  and  placed  where  the  chickens  have  free  access  to  it,  and 
where  they  can  not  step  on  it.  One  of  the  difficult  problems  for 
the  amateur  poultryman  is  to  devise  some  means  for  feeding  little 
chickens  so  that  they  can  consume  all  the  food  without  soiling  it. 
If  placed  on  the  floor  of  the  brooder  or  the  brooder  run,  the  larger 
part  of  the  food  will  be  trampled  upon  and  will  aoon  t)e<!0iue  unfit 
to  eat. 

"A  simple  and  efficient  feeding  trough  may  be  made  by  tack- 
ing a  piece  of  tin  about  three  and  a  half  inches  wide  along  the  edge 
of  a  half-inch  board  so  that  the  tin  projects  about  an  inch  and  a 
half  on  either  side  of  the  board,  bending  the  tin  so  as  to  form  a 
shallow  trough,  and  fastening  the  board  to  blocks  which  raise  it 
from  one  to  two  inches  from  the  floor.  The  trough  may  be  from  one 
to  three  feet  long.  It  is  within  easy  reach  of  the  chickens  and  so 
narrow  that  they  cannot  stand  upon  the  edges.  Food  placed  in  such 
feeding  troughs  can  be  kept  clean  until  wholly  consumed. 
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'^  Granulated  oats  (with  the  hulls  remoyed)  make  an  excellent 
food  for  young  chickens.  There  is,  perhaps,  no  better  grain  food  for 
young  chickens  than  oats  prepared  in  this  manner.  It  may  be  fed 
to  good  advantage  after  the  second  or  third  day  in  connection  with 
the  bread  sopped  in  milk.  A  good  practice  is  to  keep  it  before  them 
all  the  time. 

''The  chickens  should  have  free  access  to  some  kind  of  ^rit  af- 
ter the  first  day.  Coarse  sand  makes  an  excellent  grit  for  very 
young  chickens.  As  they  get  a  little  older  some  coarser  material 
must  be  provided. 

"Milk  is  an  excellent  food  for  these  young  fowls,  but  requires 
skill  in  feeding. 

"One  of  the  great. difficulties  in  rearing  fowls  is  to  carry  young 
chickens  through  the  first  two  weeks  without  bowel  disorders, 
Too  low  temperature  in  the  brooder,  improper  food  and  injudicious 
feeding,  even  if  the  right  kinds  of  food  are  given,  each  plays  an  im- 
portant part  in  producing  these  disorders.  After  the  first  ten  C^ys 
milk  may  be  given  more  freely,  perhaps,  than  during  the  earlier 
stages  of  the  chick's  existence.  As  the  chick  becomes  a  little  older, 
more  uncooked  food  may  be  fed.  A  mixtui  p  of  fine  middlings,  wbeat 
bran,  a  little  corn  meal,  and  a  little  linseed  meal  mix(d  with  .nilk 
makes  a  valuable  food.  Hard  boiled  eggs  may  be  fed  from  the  be- 
ginning, but,  like  milk,  require  more  skill  than  the  feeding  of 
bread  sopped  in  milk.  Ohi  farms  where  screenings  from  the  various 
grains  become  really  a  by-product,  these  form  a  cheap  and  e*¥i<  ient 
food  for  little  chickens.  Wheat  screenings,  especially,  form  one 
of  the  best  foods,  particularly  if  they  contain  a  oousidorable  por- 
tion of  good  kemele  that  have  been  cracked  in  threshing.  Then, 
too,  the  screenings  contain  a  number  of  weed  seeds  that  have  some 
feeding  value  and  are  relished  by  the  fowls.  They  not  only  pro- 
vid  sustenance,  but  give  variety,  and  this,  in  a  measure,,  improves 
the  general  health. 

"Drinking  fountains  require  close  attention.  Small  ohickons 
drink  frequently  and  oftentimes  with  their  beaks  loaded  with  food, 
which  is  left,  to  a  greater  or  less  extent,  in  the  water  supply.  As 
it  is  necessary  to  keep  these  fountains  in  a  tolerably  warm  atmos- 
phere, they  soon  become  tainted  and  emit  a  disagreeable  odor.  This 
condition  must  not  be  allowed  to  exist,  for  all  the  food  and  drink 
consumed  by  fowls  should  be  wholesome.  It  has  often  been  said 
that  'cleanliness  is  next  to  godliness,'  and  certain  it  is  that  cleanli- 
ness is  next  to  success  in  poultry  keeping.    The  drinking  fountains 
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must  be  kept  clean.  If  automatic  fountains  are  used  great  oare 
must  be  exercised  in  keeping  them  clean  and  free  from  bad  odors. 
Nothing  less  than  frequent  scalding  with  steam  or  hot  water  will 
answeji:  the  purpose.  A  cheap,  efficient  drinking  fountain  may  be 
made  of  a  tin  can  with  a  small  hole  in  one  end  near  the  side  of  the 
can,  under  which  is  soldered  a  crescent-shaped  piece  of  tin,  forming 
a  lip  or  a  small  receptacle  for  water.  If  the  can  is  filled  with  wator 
and  then  placed  on  its  side,  a  small  quantity  of  water  will  run  out 
of  the  opening  and  remain  in  this  crescent-shaped  lip.  As  the  chicks 
drink  this  water  a  quantity  of  air  will  pass  into  the  opening  and  a 
little  more  water  will  flow  out.  This  kind  of  fountain  will  keep 
before  the  chickens  a  small  quantity  of  water  at  all  times  accessible. 
By  exercising  care  and  keeping  the  fountain  thoroughly  clean,  satis- 
factory results  are  easily  obtained  from  this  arrangement. 

BROODERS. 

"If  one  resorts  to  artificial  incubation  it  will  be  necessary  to 
provide  a  brooder  of  some  kind.  It  Boay  be  simple  and  quite  inexpen. 
sive,  or  complex  and  costly.  It  is  not  necessary  to  ex]H»ud  very 
much  money  in  the  construction  of  an  efficient  brooder.  It  is  nec- 
essary, however,  to  see  that  the  brooder  is  capable  of  doing  cer- 
tain things.  Some  of  these  requisites  are  summed  up  in  the  fol- 
lowing: It  must  be  warm.  The  little  chickens  require  a  tempera- 
ture of  from  90  to  100  degrees  the  first  few  days,  and  at  all  times 
they  should  flud  it  so  warm  in  the  brooder  that  they  are  not  in- 
clined to  huddle  together  to  keep  warm.  If  the  brooder  is  auto 
matic,  then  the  temperature  may  be  kept  quite  even  throughout  tne 
whole  floor  space.  If,  on  the  other  hand,  the  brooder  is  heated 
from  one  side  or  from  the  top,  and  is  not  automatic,  it  will  be  best 
to  construct  it  so  that  certain  parts  of  the  machine  will  be  very 
warm,  in  fact,  a  little  warmer  than  is  necessary  for  the  chickens, 
and  some  other  part  somewhat  too  cool.  It  does  not  take  tnem 
long  to  learn  jjist  where  the  most  comfortable  position  is.  They 
may  be  trusted  entirely  to  select  the  proper  temperature  if  the 
brooder  is  of  sufficient  size  so  that  it  is  never  crowded.  A  brood- 
er constructed  on  this  plan  will  require  less  attention  than  ilmost 
any  other.  It  may  undergo  a  considerable  variation  in  temperature 
without  overheating  or  chilling  the  chickens. 

"The  brooder  should  be  easily  cleaned  and  so  constructed  that 
all  of  the  floor  space  can  readily  be  seen.  Inconvient  uorners  are 
objectionable  in  brooders,  in  fact,  any  corner  is  objectionable,  but 


Digitized  by  VjOOQIC 


80  PouUry  Keeping, 

if  brooders  are  constructed  cheaply,  it  is  almost  necessary  to  make 
more  or  less  corners.  If  constructed  of  wood,  circular  ones  aie 
somewhat  more  expensive  than  square  or  rectangular  ones.  The 
floor  must  not  only  be  kept  clean  but  dry. 

*'Top  or  side  heat  is  to  be  preferred  to  bottom  heat,  but  there 
must  be  sufficient  bottom  heat  to  keep  the  floor  dry. 

"As  the  chicken  gets  a  few  days  old,  plenty  of  exercise  must 
be  provided.  One  objection  to  many  of  the  brooders  in  the  market 
is  that  the  chickens  are  kept  too  closely  confined  and  not  allowed 
sufficient  exercise.  It  will  be  a  matter  of  surprise  to  many  to  learn 
how  much  exercise  these  little  fellows  require.  With  the  young 
chicken,  as  with  the  athlete,  strength  is  acquired  by  exercise,  aud 
above  all  other  conditions  of  growth,  strength  is  the  one  thin;: 
necessary  in  the  young  chicken. 

INCUBATORS. 

"The  modern  improvement  in  incubators  has  made  the  i  earing 
of  fowls  solely  for  egg  production  quite  out  of  the  question  unless 
these  machines  are  used.  No  experienced  poultryman  at  the  pres- 
ent time  will  undertake  to  rear  fowls  in  large  numbers  for  the 
production  of  eggs  and  depend  on  the  hens  that  lay  the  i^jj^gs  for 
incubation.  The  Mediterranean  fowls  can  not  be  depended  upon  for 
natural  incubation.  Artificial  incubation  must  be  resorted  to  if 
these  fowls  are  to  be  reared  in  considerable  numbers. 

"There  are  many  kinds  of  excellent  incubators  on  the  market. 
As  with  many  kinds  of  farm  machinery,  it  is  impossible  to  say  that 
one  particular  kind  is  better  than  all  others.  Then,  too,  an  in- 
cubator that  would  give  very  satisfactory  results  with  one  individ- 
ual might  prove  to  be  quite  inferior  in  the  hands  of  another  person. 
What  is  best  for  one  is  not  necessarily  best  for  another.  It  is  ad- 
visable, before  investing  extensively  in  any  make  of  Incubator,  :o 
thoroughly  understand  the  machine.  If  good  results  are  obtaine<^, 
then  additional  machines  of  the  same  kind  should  be  purchased. 
Failures  are  recorded  simply  because  the  individual  fails  to  thor- 
oughly understand  the  machine  he  is  trying  to  operate,  or,  in  other 
words,  fails  to  learn  how  to  operate  that  particular  machine  to 
.  the  best  advantage.  A  successful  poultryman  must  necessarily  pay 
close  attention  to  petty  details.  Not  only  is  this  nere^isas  y  in 
caring  for  little  chickens  and  mature  fowls,  but  also  in  the  care  and 
management  of  incubators  and  brooders.  The  whole  business  \h 
one  of  details.    While  incubators  may  vary  considerably  one  from 
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another,  yet  there  are  certain  points  to  which  all  should  conform. 
Some  of  these  points  are  summed  up  in  the  following: 

(1)  They  should  be  well  made  of  well-seasoned  lumber.  The 
effort  of  manufacturers  to  meet  a  popular  demand  for  cheap  ma- 
chines has  placed  on  the  market  incubators  that  are  not  only  cheap- 
ly made,  but  made  of  cheiap  and  not  thoroughly  seasoned  material. 

(2)  The  incubator  should  be  easy  of  operation.  All  its  ad- 
justments should  be  easily  made  and  so  arranged  that  the  more  deli- 
cate machinery  is  in  plain  view  of  the  operator.  The  machine 
should  be  automatic  in  operation.  When  supplied  with  the  nect^s- 
sary  heat  it  should  control  perfectly  within  certain  limits  the  tem- 
perature of  the  egg  chamber.  This  result  is  accomplished  in  various 
ways.  The  regulating  force,  whatever  it  may  be,  should  be  placed 
within  the  egg  chamber  so  that  the  regulator  may  vary  as  the 
temperature  in  the  egg  chamber  varies,  irrespective  of  the  changes 
of  temperature  of  the  room  in  which  the  incubator  is  placed.  The 
regulator  must  be  sensitive.  The  change  of  temperature  which  is 
necessary  for  the  complete  working  of  the  regulator  ought  not  to 
be  more  than  1  degree;  that  is,  1  degree  above  or  below  the  desired 
temperature.  It  is  better  if  the  range  of  temperature  can  be  re- 
duced to  one-half  of  1  degree,  thus  making  a  total  variation  of  J 
degree  instead  of  2  degrees. 

"It  should  not  be  inferred  that  a  much  wider  variation  than  this 
will  not  give  excellent  results  under  otherwise  favorable  conditions, 
but,  other  things  being  equal,  those  machines  which  are  most  near- 
ly automatic  are  to  be  preferred. 

"In  addition  to  the  foregoing  requisites,  a  convenient  appliance 
for  turning  the  eggs,  positive  in  its  action,  should  accompany  each 
incubator.  This  may  be  an  extra  tray  that  is  to  be  placed  bottom 
side  up  over  the  tray  of  eggs  and  held  firmly  in  this  position  while 
both  trays  are  turned,  thus  completely  transferring  the  eggs  from 
one  tray  to-another  without  jar.  The  different  machines  have  very 
different  appliances  for  accomplishing  \his  result.  Excellent  re 
suits  are  obtained  by  the  use  of  many  machines  now  on  the  market 
when  the  operator  of  these  various  machines  is  thoroughly  inter- 
ested. Poultrymen  have,  for  a  term  of  years,  hatched  in  incubators 
over  80  per  cent  of  all  eggs  put  in  the  machine.  It  must  not  be  in- 
ferred that  this  is  an  easy  thing  to  do.  A  record  of  this  kind  is 
attained  only  by  close  observation  and  good  judgment,  not  only  in 
running  the  machine,  but  also  in  the  breeding  and  care  of  the  fowls 
to  produce  fertile  eggs. 


B.--6. 
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DISEASE  AND  LICE. 

''Disease  and  lice  are  the  great  obstacles  to  be  overcome  id 
poultry  raising.  The  houses  may  be  kept  free  from  lice  by  a  liberiU 
use  of  kerosene  emulsion  and  by  whitewashing.  Whitewash  sepyes 
a  double  purpose,  that  of  ridding  the  house  of  lice  and  making  the 
interior  much  lighter.  A  small  window,  with  the  interior  of  the 
house  whitewashed,  will  make  the  building  as  light  as  a  much  larg- 
er window  without  the  whitewash.  If  the  poultry  houses  are  kept 
free  from  lice,  the  fowls  can  usually  be  depended  upon  to  keep 
themselves  free  by  a  liberal  use  of  the  dust  bath.  If,  however,  body 
lice  are  found,  they  may  be  successfully  treated  by  dusting  Insect 
powder  under  the  feathers  in  the  evening  and  allowing  the  fowls 
to  remain  undisturbed  on  the  perches  after  the  treatment, 

'^Oapes  in  chickens  frequently  destroy  large  numbers,  and  are 
caused  by  trematode  worms  ii>  the  windpipe.  The  n'lmber  of 
worms  is  sometimes  so  great  as  to  completely  choke  the  fowl.  A 
feather  moistened  with  turpentine  or  kerosene  oil  and  inserted  into 
the  windpipe  and  turned  until  the  worms  are  removed  is  a  pi  actit-e 
quite  largely  reconAiended.  Others  recommend  removing  the 
worm  with  a  fine  wire  or  horsehair,  doubled  so  as  to  form  a  loup; 
this  is  to  be  inserted  into  the  windpipe  and  turned  until  the  worms 
are  detached,  and  then  withdrawn,  bringing  the  worm  with  it.  An- 
other remedy  practiced  by  some  poultrymen  is  to  cause  the  chick- 
ens to  breathe  air  in  a  confined  space  into  which  fine,  slaked  lime* 
is  occasionally  dusted. 

"Preventive  measures  are  far  more  satisfactory  than  the  treat- 
ment of  infected  fowls.  The  pens  and  yards  should  be  kept  clean 
and  dry  and  the  chickens  kept  in  as  thrifty  condition  as  ])0S8U>Ie  by 
supplying  proper  food  and  exercise.  While  these  conditions  may 
not  insure  absolute  freedom  from  the  disease  in  every  instance,  yet 
to  moisture  and  filth  can  be  attributed  nearly  all  capes  of  gapes, 
particularly  if  the  yard 'or  pens  were  previously  occupied  by  in- 
fected birds.  Yards  that  have  been  allowed  to  become  damp,  filthy, 
and  infected  with  the  gape-worm  may  be  improved  by  draining 
and  thorough  cultivation.  Heavy  applications  of  lime  just  before 
cultivating  or  saturation  of  the  soil  with  strong  salt  solution  (pro- 
vided no  crop  is  to  be  grown)  are  recommended  by  experience 
poultrymen. 

^^Chicken  Cholera. — This  is  an  exceedingly  fatal  conta- 
gious disease,  which  is  widely  distributed  over  this  country,  and 
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causes  enormous  annual  losses,  especially  in  the  central  and  gonth- 
ern  sections. 

"The  first  symptom  of  the  disease  is,  In  the  majority  of  casea 
a  yellow  coloration  of  that  part  of  the  excrement  which  is  usually 
white,  quickly  followed  by  violent  diarrhea  and  rise  of  tempera- 
ture. Other  common  accompanyihg  symptoms  are  drooping  of  the 
wings,  stupor,  lessened  appetite,  and  excessive  thirst.  Since  the 
disease  is  due  to  a  specific  germ,  it  can  only  be  introduced  into  a 
flock  by  direct  importation  of  this  germ,  generally  by  fowls  from 
infected  premises.  As  soon  as  the  symptoms  of  the  diti^ease  are  ob- 
served ^the  fowls  should  be  separated  as  much  as  posible  and  given 
restricted  quarters,  where  they  may  be  observed  and  where  disin- 
fectants can  be  freely  used.  As  soon  as  the  peculiar  di.irrbea  is 
noticed  with  any  of  the  fowls,  the  birds  of  that  lot  should  be  chang- 
ed to  fresh  ground  and  the  sick  ones  killed.  The  infected  excre- 
ment should  be  carefully  scraped  up  and  burned,  and  the  inclosure 
in  which  it  has  been  thoroughly  disinfected  with  a  one-half  per  cenf 
solution  of  sulphuric  acid  or  a  1  per  cent  solution  of  carbolic  acid, 
which  may  be  applied  with  an  ordinary  watering  pot.  Dead  biris 
should  be  burned  or  deeply  buried  at  a  distance  from  the  grounds 
frequented  bj  the  fowls. 

"The  germs  of  the  disease  are  taken  into  the  system  only  by  the 
mouth,  and  for  this  reason  the  watering  troughs  and  feeding  places 
most  be  kept  thoroughly  free  from  them  by  frequent  disinfection 
with  one  of  the  solutions  mentioned. 

"Treatment  of  sick  birds  is  not  to  be  recommended  under  any 
circumstances.  The  malady  runs  its  course,  as  a  rule,  in  one,  twc», 
or  three  days,  and  it  can  only  be  checked  with  great  difficulty." 

"JBoup  is  one  of  the  most  dreaded  of  diseases.  It  is  sometimes 
spoken  of  as  the  winter  disease.  The  symptoms  are  hoarse  breath- 
ing, swelled  eyes,  discharge  at  the  nostrils,  and  sometimes  a  fetid 
breath.  Treatment  is  not  generally  satisfactory.  The  affected  birds 
should  be  removed,  the  hocscs  cleansed  and  disinfected.  Damp, 
foul  air  and  cold  drafts  in  the  poultry  houses  should  be  carefully 
avoided  whenever  fowls  are  subject  to  roup.  A  decrease  in  the  pro- 
portion of  corn  and  an  increase  in  the  proportion  of  meat  food  m 
the  daily  ration  is  held  by  some  to  be  highly  beneficial  in  warding 
off  this  disease. 

'^n  general,  the  treatment  of  the  common  diseases  of  fowls  is 
not  so  satisfactory  as  preventive  measures.     Nowhere  more  than  in 


Digitized  by  VjOOQIC 


84  Poultry  Keeping, 

the  poultry  business  does  that  old  adage  appply,  *Aii  ounce  of  pre- 
vention is  worth  a  pound  of  cure.' 

DRESSING  AND  SHIPPING. 

"A  considerable  proportion  of  the  dressed  poultry  consigned  t*^ 
commission  houses  in  large  cities  brings  to  the  producer  a  much 
smaller  profit  than  it  would  had  the  same  poultry  been  dressed  and 
packed  for  shipment  with  greater  skill.  It  is  of  prime  importance 
that  the  poultry  products  be  placed  on  the  market  )n  a  condition 
that  will  make  them  appear  as  inviting  as  possible.  Proper  feed- 
ing for  two  or  three  weeks  before  the  fowls  are  slaughtered  will 
improve  their  color  materially.  In  most  of  the  American  markets 
fat  fowls  with  a  yellow  skin  bring  the  highest  price.  This  condi- 
tion may  be  secured  most  cheaply  by  feeding  a  grain  ration  com- 
posed largely  of  corn  for  two  or  three  weeks  before  the  fowls  arc 
slaughtered.  Of  the  more  common  grain  foods  there  is  none  that  ex 
oels  corn  for  this  purpose. 

"The  commission  men  and  shippers,  who  study  in  detail  dress- 
ing and  packing,  state  that  uniformly  fine  quality  will  soon  acquire 
a  reputation  among  buyers.  The  shipper  should  always  be  care- 
ful to  have  the  product  look  as  neat  as  possible.  In  some  of  the 
large  cities  ordinances  prohibit  the  sale  of  dressed  poultry  with 
food  in  their  crops.  In  a  few  instances  the  sale  of  live  poultry 
in  coops  which  contain  food  is  also  prohibited.  In  all  cases  it  is 
best  to  withhold  food  from  twelve  to  twenty-four  hours  before 
killing,  but  the  fowls  should  have  plenty  of  water  "during  this 
time,  that  they  may  be  able  to  digest  and  assimilate  food  already 
consumed.  All  fowls  should  be  killed  by  cutting  through  the  roof 
ot  the  mouth  and  allowing  them  to  bleed  to  death.  In  all  operations 
of  dressing  avoid  cutting  or  bruising  the  skin  or  breaking  bones. 
Care  is  required  in  the  case  of  the  heavy  fowls  in  picking  and  hand 
ling  to  prevent  bruising  the  skin.  In  packing  fowls  use  neat,  clean, 
and  as  light  packages  as  will  carry  safely.  Boxes  or  barrels  hold- 
ing about  two  hundred  pounds  meet  these  requirements  best;  boxes 
are  better  for  turkeys  and  geese  and  barrels  for  chickens.  Barrels 
may  be  used,  however,  for  dry  shipment  as  well  as  for  hot  weather 
shipment  when  the  fowls  are  to  be  packed  in  ice. 

"In  shipping  live  poultry  the  coop  should  be  high  enough  to 
allow  the  fowls  to  stand  upright  without  bending  their  legs. 
When  large  coops  are  used  there  should  be  partitions,  so  that  if 
the  coops  are  tipped  all  the  fowls  are  not  thrown  to  one  side.    They 
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should  have  plenty  of  room  in  the  coop.    If  possible  put  only  one 
kind  in  a  coop  or  in  one  division  of  a  coop." 

(Much  of  the  foregoing  may  not  be  practicable  on  many  Okla- 
homa farms,  but  the  general  outlines  of  poultry  management  given 
are  worthy  of  careful  study.  As  a  general  rule,  the  custom  is  to 
give  poultry  the  "run  of  the  farm"  and  it  is  most  profitable  to  keep 
only  one  variety  of  chickens.  If  it  is  not  possible  to  build  a  poul- 
try house  similar  to  that  described,  some  sort  of  shelter  should 
be  provided.  A  small  pen  of  poultry  netting  surrounding  a  boic 
covered  vdth  corn  or  Kafir  fodder  furnishes  warm  and  safe  shelter 
dnring  cold  weather.  On  a  larger  scale,  a  shed  may  be  constructed 
in  a  similar  manner.  Anything  that  essentially  complies  with  the 
requirements  of  ( leanliness  and  warn*th  will  answer  the  purpose. 
The  farm  orchard  may  be  enclosed  with  netting,  with  the  poultry 
house  at  a  convenient  loint.  The  soil  may  be  sown  to  pasture  crops 
for  the  chickens.  Wheat  is  ^ell  suited  for  this  purpose  during  the 
greater  part  of  the  year.  Insects  Tsdll  supply  animal  food  and 
waste  food  can  be  utilized  at  other  times.  A  stack  of  Kafir  fod- 
der will  fumigh  exercise  and  feed  for  the  chickens  during  the  many 
bright  days  of  winter.  Oklahoma  offers  a  wealth  of  possibilities  of 
success  with  farm  poultry  and  the  industry  should  be  extensively 
developed.    John  Fields.) 
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ANNUAI.  PRECIPITATION. 


The  following  table,  showing  the  annual  precipitation  in  inches 
at  all  stations  in  Oklahoma  and  Indian  territories  where  the  com- 
plete record  for  one  or  more  years  has  been  kept,  was  prepared 
from  data  furnished  by  Mr.  0.  M.  Strong,  Section  Director,  TT.  8- 
Weather  Barean,  Oklahoma  City,  Okla.  The  distribution'  of  this 
rainfall  by  months  is  shown  in  the  following  summary,  which  in- 
cludes all  years  except  1900: 

FALL  AND  WINTER  RAINFALL. 

AVBRAOB  OF  NINXTBBN  STATIONS. 

October  November  December  January         February  March  Total 

3.84  2.02  2.09  1.70  1.12  2.11  11.77 

SPRING  AND   SUMMER  RAINFALL. 

▲VBRAOB  OF   NINBTBBN  STATIONS. 

Aprl]  May  June  July  Auffost  September  ToUl 

2.03  4.08  8.84  4.50  2.58  2.27  30.90 

Of  a  total  average  rainfall  of  32.76  inches,  20.99  inches  or 
nearly  65  per  cent  fell  during  the  months  from  April  to  September 
inclnsiye. 
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SYMPTOMATIC  ANTHRAX  OR  BLACKLEG. 


L.  L.  Lewis. 

General  Statement.  In  bulletin  number  27  of  the  Oklahoma 
Experiment  Station,  published  in  June,  1897,  will  be  foun?!  a  short 
article  giving  a  brief  description  of  blackleg,  and  since  that  time 
several  articles  have  been  published  with  the  idea  of  giving  those 
Interested  a  knowledge  of  the  general  nature  of  the  disease.  So 
far  as  possible  the  use  of  technical  terms  has  been  avoided  and  only 
such  descriptions  used  as  would  enable  any  one  to  recognize  the 
disease  and  understand  the  best  methods  of  dealing  with  it.  The 
extensive  loss  from  blackleg  in  Oklahoma  is  sufficient  to  warrant 
every  effort  possible  to  secure  the  general  use  of  preventive  reme- 
dies and  to  give  all  the  information  possible  in  regard  to  the  dis- 
ease, r 

The  laboratory  work  which  has  been  taken  up  during  the  year 
in  connection  with  the  manufacture  and  distribution  of  the  vaccine 
was  undertaken  after  carefully  considering  the  conditions  existing 
in  the  territory  and  the  necessity  for  the  general  use  of  some  pre- 
ventive remedy.  Considerable  assistance  has  been  rendered  by  G. 
W.  Stiles,  assistant  in  zoology  and  veterinary  medicine,  in  prepar- 
ing and  testing  the  vaccine  before  it  was  distributed  among  stock 
owners.  The  laboratory  work  consists  in  reducing  the  virulence  of 
the  germs  to  such  a  degree  that  when  inoculated  into  a  healthy  ani- 
mal they  will  produce  a  very  mild  form  of  the  disease  which  will 
Qonfer  immunity.  After  the  vaccine  is  made  its  strength  is  deter- 
mined by  testing  on  rabbits  or  calves  before  any  of  it  is  sent  out 
for  general  use. 

MEANS   OF   PREVENTION. 

Symptomatic  anthrax,  or  blackleg  as  it  is  more  commonly 
called,  is  known  in  different  localities  under  the  names  of  black 
quarter,  quarter  evil  or  cold  gangrene  and  is  the  most  common 
of  all  diseases  among  young  cattle.  The  disease  has  been  recog- 
nized for  a  great  many  years  but  the  exact  cause  and  nature  of 
blackleg  has  been  understood  only  a  short  time.    The  actual  cause 
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wuB  not  discovered  until  1879  when  the  disease  was  proven  to  be 
different  from  Anthrax.  French  bacteriologists  discovered  the 
ireriQ  nod  produced  the  disease  experimentally  in  the  ox,  sheep  and 
f^oat  by  inoculating  them  with  the  blood  from  the  tumor  ^hict 
is  always  found  associated  with  blackleg.  The  work  of  Arloing, 
Cornevin  and  Thomas,  published  at  Paris  in  1887,  forms  the  basis 
of  all  recent  work  in  this  connection  and  the  method  of  preventive 
inoculation  which  they  perfected  is  used  in  a  modified  form  at  the 
present  time. 

In  Oklahoma  blackleg  seems  to  be  especially  prevalent  at  cer- 
tain seasons  of  the  year  and  on  this  account  the  Experiment  Sta- 
tion undertook  the  manufacture  and  distribution  of  a  vaccine,  not 
only  to  stop  the  immediate  loss  from  the  disease,  but  if  possible,  to 
secure  the  general  use  of  a  reliable  means  of  prevention.  The  ef- 
ficiency of  vaccine  in  preventing  outbreaks  of  blackleg  and  stop- 
ping the  loss  in  herds  where  it  already  existed  is  beginning  to  be 
appreciated.  No  reports  have  been  asked  for  from  the  users  of  the 
Taccine  but  many  letters  are  being  received  recommending  the  use 
of  the  vaccine  and  asking  for  more  of  the  material.  The  use  of  the 
single  vaccine  has  been  an  important  item  in  securing  the  general 
introduction  of  vaccine.  On  large  ranches  the  labor  ad  inconveni- 
ence of  having  to  handle  large  numbers  of  wild  animals  a  second 
time  would  necessarily  prevent  many  using  the  vaccine.  All  of 
the  vaccine  sent  out  is  what  is  known  as  the  single  vaccine,  it  Is 
easily  prepared  for  injection  and  requires  the  handling  of  cattle 
only  once.  Every  lot  of  vaccine  is  carefully  tested  before  being 
sent  out  and  the  full  dose  is  calculated  for  cattle  over  six  months 
old.  The  dose  is  as  large  as  can  be  safely  given  and  some  loss  will 
likely  occur  if  ah  overdose  is  given  while  less  than  the  correct 
amount  will  not  give  sufficient  protection. 

There  are  very  few  diseases  with  which  the  stockmen  and 
farmer  are  so  familiar  as  they  are  with  blackleg;  its  general  distri- 
bution, the  class  of  cattle  affected  and  well  marked  symptoms  com- 
bine to  make  it  one  of  the  easiest  recognized.  In  most  cases  all 
fail  to  recognize  the  fact  that  it  is  an  infectious  disease  and  that  the 
infection  will  live  for  years  when  it  is  once  established  on  a  farm 
or  ranch.  Blackleg  is  a  true  infectious  disease  and  if  all  would 
recognize  this  fact  there  would  be  a  greater  effort  made  to  dispose 
of  the  dead  animals  in  such  a  way  as  would  not  scatter  the  in- 
fection over  the  entire  farm.  Cattle  may  become  infected  by  the 
germ  enfenng  the  body  through  wounds  of  the   skin  or  mucous 
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membrane.  In  controUinig  outbreaks  of  the  disease  it  is  well  to 
know  that  animals  contract  the  disease  from  pastures,  or  hay  from 
infected  land  and  that  the  most  important  source  of  infection  is 
from  bodies  of  dead  animals.  The  disease  is  not  contagious  and 
under  normal  conditions  it  is  never  contracted  by  an  animal  from 
one  that  is  nick.  The  germ  must  enter  thron^^h  a  wound  In  the 
skin  or  iniicous  membrane  and  Hess  thinks  the  disease  is  often 
causr'd  by  the  germ  entering  through  wounds  in  the  luouth  during 
the  time  the  animal  is  cutting  or  shedding  teeth. 

In  any  outbreak  of  a  contagious  or  infectious  disease  among 
cattl^  there  are  certain  conditions  existing  that  will  render  the  ani- 
mal more  susceptible  but  these  conditions  are  never  the  cause  of 
the  disease.  Usually  such  conditions  as  predispose  to  disease  are 
those  lessening  the  vitality  and  physical  condition  of  the  animal, 
but  in  blackleg  the  opposite  is  true.  Young  cattle  when  gaining 
rapidly  in  flesh  are  more  susceptible  than  those  poor  in  flesh,  bur 
the  disease  is  caused  by  a  germ  or  bacteria  and  the  cattle  are  only 
rendered  more  susceptible  tq  the  germ  by  these  conditions.  The 
fact  that  the  disease  is  more  common  during  the  fall  and  spring,  at 
a  time  when  conditions  are  favorable  for  fattening  has  led  many  to 
believe  that  these  conditions  are  the  cause,  and  this  common,  but 
erroneous,  belief  has  prevented  in  many  cases  the  introduction  of 
vaccine. 

Experience  has  demonstrated  that  one  attack  of  blackleg  con- 
fers immunity  in  all  cases.  Immunity  obtained  in  this  way  in 
spoken  of  as  acquired  immunity  as  distinguished  from  natural  im- 
munity which  means  that  an  animal  will  not  have  a  given  disease. 
Blackleg  is  easily  inoculated  in  the  ox,  goat,  sheep  and  guinea  pig. 
The  pig,  dog,  cat,  and  rabbit  seem  to  possess  a  natural  immunity 
from  the  disease.  Man  is  also  immune  to  the  disease.  Inoculation 
of  the  virus  in  t^e  horse  or  donkey  produces  only  a  local  reaction. 
Blackleg  is  found  to  some  extent  in  nearly  all  countries  of  the 
world.  Temperature  and  altitude  do  not  seem  to  be  very  important 
factors  in  limiting  the  disease,  as  in  certain  countries  of  the  north 
and  in  the  mountains  of  Switzerland  the  disease  is  as  common  as  in 
the  lowlands.  The  occurren*ce  of  blackleg  in  localities  where  the 
ground  is  covered  with  snow  for  several  months  of  the  year  shows 
the  wonderful  resistance  of  the  germ.  The  germ  nas  the  power  of 
forming  spores  which  is  a  more  resistant  state  of  the  germ  and 
the  germ  may  remain  virulent  in  this  condition  for  several  years.  In 
Prance  the  disease  is  very  common  among  young  stock  and  this  fact 
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probably  stimulated  the  French  scientietB  to  perfect  some  means  of 
preyention.  In  the  United  States  the  disease  is  wide- 
ly distributed  but  it  is  only  in  certain  stales 
and  territories  that  it  causes  any  considerable  loss. 
Very  little  loss  is  reported  from  east  of  the  Mississippi  river  and  in 
I  some  of  the  Atlantic  and  Gulf  states  it  has  not  been  reported  at  all.  x 

,  In  the  report  of  the  Bureau  of  Animal  Industry  which  is  based  on 

an  extensive  investigation  of  the  disease,  it  was  found  that  Texas, 
I  Kansas,  Nebraska,  South  Dakota,  Colorado,  NortJi  Dakota,  Okla- 

I  homa  and  Indian  Territories  comprised  the  region  where  the  great- 

er portion  of  the  vaccine  was  used.    In  the  states  and  territories 
named  the  percentage  of  infected  counties  was  found  to  be  from 
I  46  in  Texas  to  80  per  cent,  in  Oklahoma  and  Indian  Territories. 

Prom  applications  received  by  the  experiment  station  it  is  evident 
I  that  the  disease  exists  in  every  county  in  Oklahoma  but  is  more 

I  prevalent  in  the  southern  and  western  counties. 

I  Cattle  over  three  years  of  age  are  practically  immune  to  black- 

I  leg,  while  younger  and  rapidly  growing  animals  are  very  suscepti- 

ble.   The  greater  number  of  cases  occur  between  the  ages  of  t> 
I  months  and  2*  years  but  occasionally  cases  are  reported  in  younger 

I  or  older  animals.    In  some  reports  of  outbreaks  statements  are 

I  made  that  calves  under  six  months  old  are  immune  but  this  does 

i  not  agree  with  observations  made  in  Oklahoma,  as  a  number  of 

cases  have  been  observed  that  we're  less  than  six  months  old  and 
one  case  that  was  less  than  two  months  old.  Range  cattle  are  not 
I  as  susceptible  as  well  bred  animals  and  this  may  explain  the  fact 

that  in  herds  where  the  breed  has  been  improved  blackleg  is  more 
!  common  than  formerly.    As  the  grade  of  stock  is  improved  by 

i  crossing  with  well  bred  animals,  blackleg  will  become  more  com- 

I  mon,  as  this  seems  to  lessen  the  power  of  resistance  to  this  particu- 

I  lar  disease.    This  will  necessitate  the  use  of  vaccine  to  a  greater 

extent  in  order  to  prevent  an  increased  loss. 

The  symptoms  of  the  disease  are  both  general  and  local  and  are 
so  well  marked  that  there  need  be  no  mistake  made  in  recognizing 
the  trouble.  The  general  symptoms  are  loss  of  appetite,  dullness 
and  high  fever.  They  are  not  essentially  different  from  those  of 
other  acute  infectious  diseases.  Within  a  very  short  time  after 
the  general  symptoms  appear,  swellings  can  be  seen  on  the  limbs, 
head  or  neck.  ThesQ  tumors  are  at  first  hot  and  painful,  but  spread 
rapidly  and  soon  become  filled  with  gas,  this  maybe  determined  by 
passing  the  hand  over  the  swelling  when  a  crackling  sound  is  heard. 
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After  the  gas  begins  to  form  in  the  tumor  they  are  not  sensitive  to 
the  touch  and  the  skin  soon  becomes  cool  and  dry  over  the  center. 
Incision  of  the  tumor  causes  no  pain  but  allows  the  escape  of  a 
dark  red  liquid  which  has  a  disagreeable  and  acid  odor.  The  course 
of  the  disease  varies.  Ordinarily  the  animal  dies  in  from  12  to  24 
hours  after  the  first  symptoms  are  noticed.  This  time  varies  how- 
ever and  especially  when  older  cattle  are  attacked;  in  this  .case 
the  disease  is  usually  in  a  mild  form  and  the  animal  may  recover. 

Ordinarily  there  is  no  necessity  for  cutting-into  the  animal  and 
uncler  no  condition  should  the  skin  be  removed  as  there  is  no  surer 
means  of  scattering  the  infection.  The  most  satisfactory  means  of 
disposing  of  the  carcass  is  to  burn  it  but  when  this  is  impossible 
the  body  should  be  buried  at  least  four  feet  deep  so  none  of  it  may 
be  brought  to  the  surface  by  other  animals. 

The  germ  of  blackleg  is  a  small  rod  shaped  body  averaging 
about  one  three  thousandths  of  an  inch  in  length.  They  are  always 
found  in  large  numbers  in  the  black  meat  and  clotted  blood  under 
the  skin  and  are  in  large  numbers  in  all  of  the  fluids  of  the  body 
soon  after  death.  The  germ  will  not  grow  in  the  presence  of  oxy- 
gen and  the  growth  is  always  accompanied  by  the  f>roduction  of 
gas;  it  produces  spores  and  on  this  account  is  one  of  the  most  diflfi- 
cult  germs  to  destroy  of  all  the  infectious  diseases.  Numerous  ex- 
periments have  been  conducted  to  determine  the  time  the  germ 
will  live  and  to  determine  the  action  of  disinfectants.  The  spores 
will  live  for  years  in  the  soil  as  they  are  not  affected  by  the  cold, 
they  require  a  temperature  110  degrees  centigrade  for  six  hours 
or  the  action  of  boiling  water  for  two  hours  to  kill  them.  Before 
the  germ  has  formed  spores  it  is  easier  killed,  but  spores  are  formed 
soon  after  the  death  of  the  animal  and  any  part  of  the  body  that 
may  be  carried  by  buzzards,  crows  or  dogs  to  difl^erent  parts  of 
Ihe  farm  is  a  certain  means  of  scattering  infection  that  will  be  a 
source  of  danger  for  years. 

Preventive  inoculation  against  blackleg  has  assumed  a  special 
scientific  and  economic  importance  during  the  last  few  years.  Pre- 
ventive inoculation  has  been  practiced  in  this  country  for  several 
years  but  only  within  the  last  five  years  has  the  practice  become 
general.  This  has  been  brought  about  by  the  free  distribution  of 
vaccine  by  the  Bureau  of  Animal  Industry  and  some  of  the  ex- 
periment stations  located  in  the  states  and  territories  where  cattle 
raising  is  an  important  industry.  The  Oklahoma  Experiment  Sta- 
tion has  sent  out  58,950  doses  of  vaccine  since  March  first,  1900. 
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This  material  was  distributed  free  of  any  charge  to  every  ^stockman 
and  farmer  who  made  application  for  the  vaccine.  Reqaests  have 
-been  received  from  every  county  in  the  territory  and  a  considerable 
amount  has  been  sent  to  stockmen  in  the  Indian  Territory. 

Cattle  may  be  vaccinated  at  any  time  of  the  year  and  should 
be  vaccinated  at  least  twice  between  the  ages  of  six  months  and 
two  years.  If  calves  under  six  months  old  are  vaccinated  they 
should  be  vaccinated  again  as  soon  as  they  pass  this  age,  as  vaccina- 
tion at  such  an  early  age  does  not  confer  immunity  to  the  same  de- 
gree as  when  vaccinated  later.  If  cattle  are  vaccinated  twice  as 
recommended,  the  loss  would  be  reduced  to  a  minimum,  and  after 
years  of  such  work  the  amount  of  infection  would  be  lessened  to 
such  a  degree  that  the  necessity  for  vaccination  would  not  be  so 
great  as  it  is  at  the  present  time. 

TREATMENT. 

It  is  well  to  say  at  the  beginning  that  there  is  no  curative 
treatment  for  animals  that  are  affected  with  blackleg.  As  stated 
before  it  is  a  rare  occurrence  for  animals  aflfected  with  this  disease 
to  recover  but  if  tftiey  do  recover  they  are  immune  to  subsequent 
attacks.  There  are  various  methods  of  treatment  in  vogue  among 
stockmen  for  this  disease.  One  of  the  most  popular  remedies  is  to 
bleed  from  the  jugular  vein  or  to  cut  open  the  tumor  and  inject 

•  strong  solution  of  such  antiseptics  as  carbolic  acid  or  creolin.  Some 
of  these  remedies  are  used  as  a  means  of  preventing  the  disease, 
especially  bleeding  and  nerving.  The  later  consists  in  cutting  into 
the  back  part  of  the  foot  and  usually  cutting  a  small  artery  in  this 
region.  Boweling  is  a  favorite  remedy  and  is  practiced  in  many 
parts  of  the  territory.  This  operation  consists  in  introducing  un- 
der the  skin  some  foreign  substance  such  as  leather,  pieces  of  rope 
or  poke  root,  in  fact  any  thing  that  will  produce  suppuration  and 
cause  a  running  sore.  When  the  nature  of  the  disease  is  under- 
stood the  uselessness  of  such  methods  will  be  seen.  The  general 
practice  of  such  methods  is  due  to  the  fact  that  when  an  animal  is 
sick  the  owner  must  do  something,  and  if  the  disease  is  likely  to  at- 
tack others  of  the  herd  such  methods  as  named  above  are  likely  to 
be  put  into  operation.  Cutting  and  wounding  the  animal  in  ner- 
ving, roweling,  etc.,  only  increases  the  chances  of  infection  through 
the  wounds  and  amounts  to  nothing  as  a  cure  or  a  preventive.  The 
Experiment  Station  has  no  remedies  to  recommend  as  a  cure  as  the 

-  disease  is  acute  and  almost  invariably  fatal.    If  a  remedy  could  be 
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found  that  would  cure  50  per  cent  of  the  cases  it  would  be  no  argu- 
ment for  its  use  to  the  exclusion  of  vaccination.  Btatistica  show 
that  the  loss  before  vaccination  is  above  three  and  one  half  per 
cent,  while  after  vaccination  it  is  less  than  one  half  per  cent, 

VACCINATION. 

There  is  considerable  interest  attached  to  the  history  and  de- 
velopment of  vaccination  in  this  particular  disease  as  it  illustrates 
what  may  be  done  in  the  way  of  preventing  a  disease  when  almost 
every  remedy  imaginable  has  been  tried  as  a  cure.  The  manufacture 
^f  vaccines  for  other  diseases  as  well  as  for  blackleg  is  a  branch 
of  preventive  medicine  that  has  been  developed  within  the  last  few 
years  and  every  new  vaccine  added  to  the  list  clearly  demonstrates 
the  fact  that  preventive  remedies  are  cheaper  than  any  remedy  that 
will  cure  a  large  per  cent,  of  the  sick  animals.  In  1879  Arloing  and 
Thomas  discovered  the  germ  of  symptomatic  anthrax  and  soon 
afterwards  succeeded  in  producing  immunity  by  injecting  under  the 
skin  a  small  amount  of  attentuated  virus  of  the  disease.  The  black 
muscle  from  the  tumor  caused  by  the  germ  is  used  in  making  the 
vaccine.  This  is  dried  and  pulverized  and  then  made  into  a  paste 
after  which  it  is  heated  for  several  hours  at  a  high  temperature 
which  weakens  the  virulence  of  the  germ.  The  powder  obtained 
by  treating  the  meat  in  this  particular  way  is  what  is  used  for 
vaccination. 

The  vaccine  sent  out  from  the  station  is  prepared  in  the  labora- 
tory of  the  Veterinary  Department  and  is  sent  out  in  ten  and  twen- 
ty-five dose  packages.  The  vaccine  is  made  in  lots  of  from  five  to 
eight  thousand  doses  and  a  separate  record  kept  of  each  lot.  A 
few  complaints  have  been  made  that  the  vaccine  did  not  stop  the 
loss  or  that  occasionally  an  animal  appeared  to  die  from  the  vac- 
cination. Carelessness  in  vaccinating  is  almost  invariably  the 
cause  of  the  trouble  as  the  same  lot  of  vaccine  is  sent  to  other 
parties  who  make  no  complaint.  There  are  several  little  details 
easily  overlooked  that  may  materially  affect  the  results.  This  will 
apply  particularly  to  filtering  the  fluid  and  to  keeping  the  vac- 
cine fluid  well  shaken  up  while  it  is  being  used. 

To  properly  adminster  the  vaccine  a  vaccinating  outfit  of  some 
kind  is  necessary.  This  ^consists  essentially  of  a  good  heavy  hy- 
podermic syringe  and  needles.  Other  pieces  of  apparatus  accom- 
pany the  syringe  and  are  used  in  preparing  the  vaccine  for  in- 
jection.   The  syringe  should  be  kept  clean  and  in  good  shape  for 
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Taccinating  as  there  is  no  difficulty  in  injecting  the  correct  amount 
while  if  the  syringe  is  not  in  good  working  order  there  is  no  certaln- 


FIGURE  1.     VACCINATING  OUTFIT. 

ty  in  the  amount  given  consequently  no  dependence  to  be  placed  in 
the  work. 

The  preparation  of  the  vaccine  for  injection  requires  very  lit- 
tle time  or  skill.  The  following  printed  directions  for  the  prepara- 
tion and  use  of  the  vaccine  were  sent  out  with  every  lot  of  vaccine 
furnished  by  the  station. 

Before  the  vaccine  is  prepared  all  of  the  utensils  including  the 
syringe  must  be  sterilized.  Place  every  thing  used  in  the  process 
of  vaccination  in  cold  water  and  boil  for  ten  minutes.  After  boil- 
ing remove  from  the  water  and  dry  with  a  clean  cloth  that  has  been 
boiled.  Place  the  vaccine  in  the  porcelain  mortar  and  moisten  with 
a  few  drops  of  water  which  has  been  boiled  and  allowed  to  cool. 
Work  the  powder  with  a  pestle  or  glass  rod  and  add  slowly  as  many 
cubic  centimeters  of  water  as  you  have  doses  of  vaccine.  The  sy- 
ringe used  for  vaccinating  purposes  holds  five  cubic  centimeters 
and  may  be  used  for  measuring  the  water.  After  the  water  is 
added  the  fluid  is  thoroughly  stirred  so  as  to  get  as  much  of  the 
vaccine  in  solution  as  possible.  To  filter  the  vaccine  place  in  the 
funnel  a  small  piece  of  absorbent  cotton  and  press  down  in  the 


Digitized  by  VjOOQIC 


96 


Black-Leg, 


funnel  and  moisten  with  a  few  drops  of  water  and  let  it  drip  off.  Stir 
the  mixture  of  water  and  vaccine  thoroughly  and  before  it  has  had 
time  to  settle  pour  it  into  the  funnel  under  which  /ou  have  placed 
the  measuring  glass.    The  fluid  should  not  come  through  clear  but 


jl 


FIGURE  2.      HYPODERMIC  SYRINGE. 

should  be  cloudy,  and  if  it  is  clear  the  layer  of  cotton  in  the  funnel 
is  too  thick.    The  object  of  filtering  is  to  get  out  the  coarser  parti- 
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cles  and  prevent  the  needle  of  the  syringe  from  clogging  when  the 
vaccine  is  injected. 

When  possible  the  vaccine  should  be  prepared  at  home  and  car- 
ried to  the  stock  lots  in  a  small  sterilized  bottle  from  which  the 
vaccine  can  be  drawn  with  a  syringe.  If  the  vaccine  is  allowed  to 
stand  for  a  short  time  a  sediment  will  form  at  the  bottom  of  the 
vessel  or  bottle,  therefore  the  fluid  should  be  well  shaken  before  the 
syringe  is  filled.  No  more  vaccine  should  be  prepared  than  is  to  be 
used  the  same  day  as  it  will  not  keep  in  solution. 

The  syringe  holds  five  cubic  centimeters  (five  doses)  and  the 
piston  is  graduated  from  one  to  five  with  finer  subdivisions  between 
the  figures.  The  regulator  on  the  piston  can  be  placed  at  any  posi 
tion  and  the  dose  varied  depending  on  the  age  of  the  cattle.  For 
any  animal  over  six  months  old  the  dose  is  one  cubic  centimeter 
and  fractional  parts  of  a  dose  may  be  given  to  younger  cattle  de- 
pending on  the  age  and  development. 

The  best  place  to  vaccinate  is  on  the  side  of  the  neck  or  shoul- 
der as  the  skin  is  thin  in  this  region.  Pass  the  needle  through  a 
fold  of  the  skin  and  then  adjust  the  peg  of  the  syringe  in  the  needle 
and  inject  the  dose  which  has  been  limited  by  the  regulator  on  the 
piston.  Withdraw  the  needle  and  syringe  at  once  and  to  prevent 
any  of  the  vaccine  escaping  through  the  opening  made  by  the  nee- 
dle the  skin  is  pressed  tightly  around  the  needle  as  it  is  with- 
drawn. 

After  injection  the  syringe  should  be  thoroughly  washed  in  a 
five  per  cent  solution  of  carbolic  acid,  carefully  dried  and  the  brass 
wire  placed  in  the  needle. 
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BEEF-MAKIKG  WITH  CORN,  KAFIR  CORN,  AND  ALFALFA. 


F.  C.  Burtis. 

The  second  steer  feeding  experiment  in  the  series  planned  bjr 
this  station  to  compare  the  feeding  value  of  corn  meal  and  Kafir 
meal  fed  with  alfalfa  hay  and  Kafir  stover,  was  completed  April  6th, 
1901.  The  following  is  a  summary  of  the  results  which  may  be 
compared  with  those  of  previous  experiments  published  in  the  an- 
nual report  for  1899-1900. 

Tte  past  winter's  experiment  was  practically  a  duplicate  of 
the  one  carried  on  the  preceding  winter. 

The  steers  used  in  this  experiment  were  grade  Short-horns 
with  the  exception  of  one  grade  Hereford.  They  were  raised  in  this 
locality  and  were  three  years  old  the  spring  of  1901,  and  were  of 
very  fair  quality  and  in  good  feeding  condition  when  taken  oft  the 
grass  to  bd  put  in  the  experiment.  At  the  beginning  of  the  ex- 
periment, November  6,  the  twenty  head  averaged  1026  pounds  and 
on  April  6,  at  the  close  of  the  experiment,  they  averaged  1409 
pounds. 

The  twenty  head  were  divided  into  four  lots  of  five  steers  each 
and  fed  in  yards  with  open  sheds  for  shelter.  The  lots  were  fed  as 
follows  for  the  entire  time,  151  days,  of  the  experiment: 

Lot  I.      Kafir  meal  and  alfalfa  hay. 

Lot  II.    Corn  meal  and  alfalfa  hay. 

Lot  III.  Kafir  meal  and  Kafir  stover. 

Lot  IV.   Corn  meal  and  Kafir  stover. 

The  steers  had  access  to  good  water  in  tanks  and  salt  in  boxes, 
at  all  times.  The  grain  was  fed  twice  a  day  and  the  roughage  once, 
and  all  waste  weighed  back  daily.  A  fairly  heavy  grain  feed  was 
given  but  not  quite  all  that  the  steers  would  eat.    All  feed  fed  and 
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waste  taken  out  was  sampled  for  moisture  determinations  and 
analyses.    The  steers  were  weighed  weekly. 

The  following  is  a  summary  of  the  results  of  the  entire  feeding 
period: 

Lot  IV 

Fed  Com 

Meal  ana 

Kafir 

Stover 


DATA  FOR  151  DAYS 


Gain  per  lot— lbs 

Daily  ffain  per  steer— lbs 

Grain  eaten  per  pound  of  ffain— lbs 

Grain  eaten  per  lot— lbs 

Gain  produced  perbu.  of  grrain  eaten -lbs.. 

Roufirbaffe  led  per  lot— lbs 

Roughage  fed  with  each  bu.  of  grain— lbs.. 


Lot  I.  Fed 

Lot  II 

Fed  Kafir 

Kafir  Meal 

Fed  Com 

Meal  and 

and 

Meal  and 

Kafir 

Alfalfa 

Alfalfa 

Stover 

2,062 

2,066 

1,760 

2.73 

2.78 

2.88 

7.68 

6.68 

9.05 

15,666 

18,711 

17.509 

7.84 

8.44 

5.52 

14,257 

18,604 

17,892 

6.89 

6.58 

10.15 

1,786 

2.8^ 

9.60 
16,960 

5.89 
17,668 

0.90 


The  season  was  favorable  and  the  steers  did  well  and  no  breaks 
occurred  during  the  experiments. 

AXJnALFA  vs.   KAFIR  STOVER. 

Comparing  first  Lots  II  and  IV  where  cornmeal  was  fed  to 
both  lots;  the  alfalfa  fed  steers  made  2.55  pounds  more  beef  from 
each  bushel  of  grain  than  did  the  Kafir  stover  fed  steers.  The 
former  required  2.15  pounds  less  of  grain  per  head  per  day  and 
made  .37  of  a  pound  more  gain  per  steer  each  day  than  did  the  stov- 
er fed  steers. 

In  the  second  comparison  with  Lots  I  and  III  where  Kafir  meal 
was  fed  to  both  lots,  the  alfalfa  fed  steers  made  1.83  pounds  more 
beef  from  each  bushel  of  grain  eaten  than  did  the  steers  fed  on 
Kafir  stover.  The  former  required  2.44  pounds  less  of  grain  per 
steer  per  day  and  made  .39  of  a  pound  more  daily  gain  per  steer  than 
did  the  stover  fed  steers. 

KAFIR  MEAL,  VS.   CORN  MEAL. 

In  the  lots  that  were  fed  like  roughage  the  corn  meal  produced 
slightly  better  gains  than  the  Kafir  corn,  but  not  enough  to  be  of 
any  practical  difference. 

In  Lots  I  and  II  where  alfalfa  was  fed  as  roughage,  the  corn 
meal  fed  steers  ate  2.04  pounds  less  grain  per  day  per  steer  and 
made  1.10  pounds  more  beef  from  each  bushel  of  grain  than  did 
the  Kafir  meal  fed  steers. 

In  Lots  II  and  IV  where  Kafir  stover  was  fed  as  roughage,  the 
corn  meal  fed  steers  ate  .72  of  a  pound  less  grain  per  head  daily. 
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and  made  .37  of  a  pound  more  beef  from  each  bushel  of  grain  than 
did  the  Kafir  meal  fed  steers. 

SUMMARY  OF  GAINS. 

Taking  an  average  of  the  above  results,  a  bushel  of  corn  meal 
produced,  when  fed  to  steers,  about  three  quarters  of  a  pound  more 
beef  than  did  a  bushel  of  Kafir  meal. 

In  addition  to  requiring  from  a  fourth  to  a  third  less  grain  to 
produce  a  pound  of  beef,  the  alfalfa  fed  steers  made  about  16  per 
cent,  faster  gains  than  did  the  Kafir  stover  fed  steers. 

PIGS  FOLLOWING  STEERS. 

Four  shoats,  averaging  125  pounds  in  weight  were  put  alter 
each  lot  of  steers  at  the  beginning  of  the  experiment.  They  were 
good  thrifty  pigs,  about  seven  months  old.  The  plan  was  carried 
out  to  make  these  pigs  subsist  upon  the  droppings  of  tne  steers 
as  much  as  possible.  When  they  were  fed  any  grain  extra  it  was 
the  same  kind  that  the  steers  that  they  were  following  were  get- 
ting. For  the  first  ten  weeks  each  lot  of  pigs  was  fed  four 
pounds  of  grain  per  day.  For  the  next  ten  weeks  each  lot  was  not 
fed  any  extra  grain.  For  the  last  eleven  days  of  the  experiment 
each  lot  was  fed  eight  pounds  of  grain  per  day.  The  pigs  seemed 
to  be  very  well  satisfied  even  when  they  were  not  getting  any  extra 
grain,  but  were  on  the  lookout  for  something  to  eat.  The  gains 
were  not  large,  but  at  the  close  of  the  experiment,  all  the  pigs 
were  in  fair  marketable  condition  for  light  hogs,  but  some  of  the 
lots  were  considerably  better  than  others  as  might  be  expected 
from  the  gains.  The  following  is  the  gains  and  grain  eaten  for  the 
151  days: 


Gain  per 
Lot,  Lbs. 

Grain  Fed 
Lbs. 

CraliFeiMr 
IktfCafi. 

Lot  I,  (After  Kafir  meal  and  Alfalfa  steers) 

-ot  11,  (After com  meal  and  Alfalfasteeru) 

Lot  III.  (After  Kafir  meal  and  Kafir  stover  Kteers) 

272 

188 
410 
226 

860 
860 
360 
860 

1.82 

1.97 

.87 

<^t  IV.  (After  com  meal  and  Kafir  stover  steers) 

1.58 

Undoubtedly  better  gains  could  have  been  obtained  with  these 
pigs  if  more  grain  had  been  fed,  but  the  pigs  would  not  have  picked 
the  manure  over  so  closely,  and  it  is  a  question  if  it  would  pay  to 
feed  more  grain. 

The  difference  in  gains  made  by  ^he  lots  can  be  accounted  for 
largely  by  the  fact  that  a  much  larger  per  cent,  of  the  gram  passed 
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through  the  steers  getting  Kafir  stover  than  those  getting  alfalfa. 
Again^  a  much  larger  per  cent,  of  the  Kafir  meal  passed  through  the 
steers  than  did  the  corn  meal. 

SALE  OF  STEERS. 

April  10th,  the  steers  were  sold  on  the  Kansas  City  market  as 
follows: 


LOT 

Per  Cent 
Dressed  Out 

Lot  1,7010  lbs.  at « 6.40 

60 

-ot    I.  7000  lbs.  at  $6.40 

60.6 

-Ot    n.  6640  lbs.  at  $5.10 

59.9 

^t  IV,  6700  lbs.  at  $5. 20 

60.0 

In  shipping  to  Kansas  City  the  shrinkage  per  head  was  as  fol- 
lows : 

Lot  I,  35  pounds,  Lot  II,  33  pounds,  Lot  III,  51  pounds,  Lot  IV, 
48  pounds. 

The  cost  of  marketing  the  twenty  steers  was  f  92.56. 
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COTTONSEED  MEAL  AS  PIG  FEED. 


P.  0.  Buptis. 


INTRODUCTION. 


Protein,  the  nitrogenouB  part  of  the  feed,  is  the  most  imiior- 
tant  constituent  in  it.  Many  of  the  common  feeds  on  the  farm,  as 
corn,  Kafir  corn,  etc.,  do  not  contain  this  ingredient  in  sufficient 
amount  for  the  best  results  in  feeding.  A  feed  is  generally  valu- 
able in  proportion  to  the  amount  of  protein  it  contains.  Cotton- 
seed meal  is  one  of  the  very  richest  feeds  in  protein  and  it  is  a 
very  cheap  source  of  this  valuable  food  ingredient.  In  cattle  feed- 
ing, cottonseed  meal  is  used  quite  extensively  and  with  the  best 
results  where  certain  precautions  are  followed.  It  has  been  'laed 
only  to  a  limited  extent  in  pig  feeding,  as  fatal  results  have  fol- 
lowed as  a  rule  in  the  general  way  of  feeding  it.  After  feeding  on 
it  from  four  to  six  weeks  the  pigs  would  commence  dying,  .uid 
this  has  usually  been  the  case  when  even  very  small  amounts  of  the 
cottonseed  meal  have  been  fed  along  with  other  grain.  The  writer 
has  found  a  mixture  of  1-5  cottonseed  meal  and  4-5  corn  or  Ka!ir 
meal  to  give  most  excellent  results  when  fed  to  pigs,  and  with  very 
few  exceptions  no  pigs  have  died,  if  the  cottonseed  meal  w«i0  not 
continued  longer  than  four  weeks.  Later  experiments  at  this  sta- 
tion indicate  that  there  are  several  conditions  under  which  ,n;.'8 
may  be  fed  a  small  amount  of  cottonseed  meal  with  other  grain  for 
an  indefinite  time  without  injuring  the  pigs  in  any  way,  and  good 
gains  obtained  with  a  small  amount  of  grain.  One  of  the  conditions 
is  where  the  shoats  have  access  to  plenty  of  range  and  green  feed. 
Again,  if  the  cottonseed  meal  is  dropped  after  feeding  three  or  four 
weeks  and  after  a  lapse  of  two  or  three  weeks  added  to  the  feed 
again  for  three  or  four  weeks,  and  dropped  again  for  a  few  weeks, 
and  so  on  until  the  pigs  are  grown  or  fattened,  good  gains  will 
be  obtained  with  practically  po  loss  of  pigs.  Once  in  a  great  while 
there  may  be  exceptions  to  both  of  these  methods  as  the  follow- 
ing experiments  will  show.    These    experiments    were    planned 
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with  the  view  of  aBcertaining  in  what  ways  and  under  what  condi- 
tions cottonseed  meal  may  be  fed  safely  to  pigs. 

TRIAL  I,  SPRING  1900. 

This  experiment  was  planned  to  test  the  alternating  method 
where  the  cottonseed  meal  was  to  be  fed  for  a  few  weeks  and  then 
dropped  for  a  few  weeks  and  taken  up  again,  and  this  procei»a  con- 
tinued until  the  pigs  were  finished.  This  work,  as  are  most  of  ibe 
following  experiments,  was  rather  preliminary  work  for  futiir<i 
experiments. 

Seventeen  thrifty  shoats  varying  more  or  less  in  size  were  used. 
They  were  mostly  late  fall  pigs  and  averaged  80  pounds  per  head  at 
the  beginning  of  the  experiment,  March  22nd.  They  had  the  run 
of  a  large  paddock  where  they  could  get  a  little  green  stuff  now  aind 
then.  For  the  first  27  days  they  were  fed  a  grain  mixture  contain- 
ing 1-5  cottonseed  meal  and  4-5  Kafir  meal;  for  the  next  fourteen 
days  nothing  but  Kafir  meal  was  fed;  for  the  next  fourteen  days 
1-5  cottonseed  meal  was  added,  and  then  for  seven  days  the  cotton- 
seed meal  was  dropped,  and  then  for  five  days  it  was  added.  This 
made  a  total  feeding  period  of  sixty-seven  days.  At  the  close  of  this, 
part  of  thf  pigs  were  sold  and  the  rest  put  in  another  experiment 
which  included  cottonseed  meal  as  part  of  the  feed.  During  forty- 
six  days  of  the  sixty-seven,  the  pigs  had  received  a  grain  ration 
containing  1-5  cottonseed  meal  and  none  of  them  had  died,  and  all 
bad  made  very  fair  gains  and  on  a  moderate  amount  of  grain. , 

For  comparison,  the  first  twenty-seven  days  in  which  1-5  cot- 
tonseed ineal  was  in  the  grain  ration,  are  taken  as  period  I;  the 
twenty-one  days  in  which  no  cottonseed  meal  was  fed  are  taken  as 
period  II ;  and  the  other  nineteen  days  in  which  1-5  cottonseed  meal 
was  included  are  taken  as  period  III. 

The  following  are  the  results : 

Period  I.    Feed;  1-5  cottonseed  meal,  4-5  Kafir  meal. 

Grain  required  to  produce  a  pound  of  gain 3.11)  lbs. 

Daily  gain  per  pig 1 .28  lbs. 

Cost  per  pound  of  gain 1.72  cts. 

Period  II.    Feed;  Kafir  meal  and  corn  meal. 

Grain  required  to  produce  a  pound  of  gain 5.71  lbs. 

Daily  gain  per  pig  1.04  lbs 

Cost  per  pound  of  gain 2.55  cts. 
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Period  III.  Feed;  1-5  cottonseed  meal,  4-5  Kafir  meal  and  corn 
meal. 

Grain  required  to  produce  a  pound  of  gain 4.39  i\». 

Daily  gain   per  pig    t 1.21  lbs. 

Cost  per  pound  of  gain 2.37  ote. 

(Kafir  meal  40  cts.  per  cwt.    Cottonseed  meal  |1.10  per  twt.) 

Close  comparisons  cannot  be  made  between  tliene  periods  a» 
they  vary  in  length  and  all  the  days  are  not  consecutive.  But  it  can 
be  plainly  seen  that  the  pigs  made  much  better  gains  while  receiv- 
ing the  cottonseed  meal  and  required  much  less  grain  to  produce 
a  pound  of  pork.  None  of  the  pigs  died,  although  they  had  receive«l 
cottonseed  meal  as  a  part  of  their  ration  for  forty-six  days,  twenty 
seven  of  which  were  consecutive  days. 

TRIAL  II,   SPRING  1900. 

This  experiment  was  carried  on  with  sixteen  shoats.  At  the 
beginning  of  the  experiment,  April  12,  they  were  the  scrawniest, 
stunted  pigs  imaginable.  Space  will  not  be  taken  up  to  explain 
how  this  condition  was  produced.  They  were  about  one  year  old 
and  averaged  only  79  lbs.  in  weight.  They  were  not  only  poor  but 
small  in  size  and  had  great  large  stomachs,  caused  by  the  feed  they 
had  received  previous  to  this  time. 

For  twenty-six  days  from  April  12,  these  pigs  were  fed  as  fol- 
lows: 

They  were  hurdled  on  wheat  and  fed  a  light  grain  ration,  con- 
sisting of  1-5  cottonseed  meal  and  4-5  Kafir  meal.  The  following  are 
the  results  for  this  period: 

Grain  consumed 1252       lbs. 

Total  gain 402       lbs. 

Grain  eaten  per  pound  of  gain 3.11  lbs. 

Daily  gain  per  pig 96  lbs. 

These  runts  took  to  their  feed  and  the  new  conditions  readily 
and  made  rapid  advancement  from  the  start  and^  showed  no  ill  ef- 
fects of  the  cottonseed  meal.  There  is  no  question  but  that  the 
wheat  pasture  was  a  great  factor  in  bringing  out  these  pigs. 

At  the  end  of  the  twenty-six  days.  May  8th,  the  sixteen  pigs 
were  taken  off  from  the  wheat  and  shut  up  in  a  lot  and  fed  the 
same  kind  of  grain,  1-5  cottonseed  meal  and  4-5  Kafir  meal,  for 
tweny-one  days.    They     continued    to     flourish  and  at  the    end 
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of  the  twenty-one  days  showed  no  ill  effects  of  the  cottonseed  meai. 
The  following  are  the  results: 

Grain  eaten 1770       lbs. 

Total  gain   576       lbs. 

Grain  eaten  per  pound  of  gain 3.07  lbs. 

Daily  gain  per  pig 1.71  lbs. 

r  All  of  the  pigs  were  in  very  fair  condition  at  the  close  of  this 
period  and  five  of  the  largest  and  best  were  sold.  Here  was  a 
case  where  pigs  were  fed  for  forty-seven  consecutive  days  on  grain 
consisting  of  1-5  cottonseed  meal  and  4-5  Kafir  meal  without  killing 
any  af  the  pigs,  and  all  made  good  gains  and  on  a  small  amount  of 
grain.  Further,  the  eleven  pigs  of  this  lot  that  were  not  sold  were 
put  in  with  other  pigs  where  they  had  range  and  green  feed  and  fed 
a  grain  ration  of  1-5  cottonseed  meal  and  4-5  corn  meal,  until  July 
14th,  when  they  were  sold.  None  of  these  died  and  all  made  good 
gains.  This  was  a  case  where  pigs  were  fed  part  cottonseed  meal 
for  eighty-four  consecutive  days  without  killing  the  pigs,  and  good 
gains  were  obtained. 

As  was  stated  under  trial  I,  at  the  close  of  that  experiment, 
part  of  the  pigs  were  sold  and  the  balance  continued  on  the  ration 
containing  cottonseed  meal.  Out  of  a  feeding  period  of  sixty-seven 
days  these  pigs  had  received  a  grain  ration  containing  1-5  cotton- 
seed meal  for  forty-six  days.  This  grain  ration  was  continued  with 
out  change  until  July  14th.  Most  of  the  time  the  pigs  had  access 
to  pasture.  With  one  exception  the  pigs  continued  to  do  well  and 
were  sold  as  fat  hogs  July  14th.  The  exception  was  a  fine  thrift,> 
gilt.  She  had  made  most  excellent  gains.  On  June  18th,  she  died 
suddenly  and  on  examination  she  showed  the  usual  condition  that 
pigs  do  that  have  died  from  eating  cottonseed  meal.  The  internal 
organs  are  more  or  less  inflamed  and  congested  and  the  thorax  cav- 
ity filled  with  a  fluid.  This  gilt  had  received  the  cottonseed  meal 
as  a  part  of  her  ration  twenty-six  consecutive  days  prior  to  her 
death,  and  preceding  this  period  for  forty-one  days,  but  not  conse- 
cutive days. 

SUMMARY. 

In  these  trials  thirty-three  pigs  were  fed  on  a  grain  ration 
consisting  of  1-5  cottonseed  meal  and  4-5  corn  or  Kafir  meal,  for 
longer  or  shorter  periods. 

In  one  case,  seventeen  shoats  were  fed  for  sixty-seven  days, 
on  forty-six  of  which  the  grain  ration  contained  the  cottonseed  meal. 
These  forty-six  days  were  divided  up  into  three  periods,  the  longest 
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one  being  twenty-seven  days.  All  of  the  pigs  lived  and  made  good 
gains,  and  at  the  close  of  the  sixty-seven  days^  part  of  the  pigs  were 
sold  as  fat  hogs,  and  the  remaining  fonr  were  oontinned  on  the 
same  grain  ration.  Twenty-one  days  from  this  time  (after  twenty- 
six  consecutive  days  of  cottonseed  meal  feeding)  one  of  the  four 
died  from  the  effects  of  the  cottonseed  meal,  as  was  clearly  shown 
on  examination.  The  one  that  died  was  a  fine  thrifty  gilt.  The  re- 
maining three  pigs  were  continued  on  the  same  ration  for  twenty- 
six  days  longer,  and  then  sold  as  fat  hogs.  This  made  forty-seven 
consecutive  days  of  cottonseed  meal  feeding  for  these  three,  and 
"^prior  to  this  time,  in  a  period  of  sixty-seven  days,  they  were  fed 
on  a  ration  containing  1-5  cottonseed  meal  for  forty-six  days,  but 
not  consecutive  days. 

In  another  case  sixteen  shoats  were  fed  a  ration  containing  1-5 
cottonseed  meal  for  forty-seven  consecutive  days,  and  all  lived  and 
made  good  gains.  At  the  end  of  this  five  were  sold  and  the  other 
eleven  continued  on  the  same  grain  ration  for  forty-seven  consecu- 
tive days  longer,  and  all  the  pigs  lived  and  were  sold  as  fat  hogs 
at  the  end  of  this  time.  This  made  ninety-four  consecutive  days 
in  which  cottonseed  meal  was  a  part  of  the  ration,  and  all  the  pigs 
lived  and  made  good  gains. 

It  should  be  borne  in  mind  that  in  all  these  trials,  the  pigs 
had  range  and  green  feed  most  of  the  time.  Other  experiments 
with  this  problem  have  been  completed  at  this  station  and  others 
are  under  way.  Some  of  these  have  been  carried  on  to  determine 
the  comparative  feeding  value  of  a  ration  containing  cottonseed 
meal  and  corn,  with  one  of  exclusive  corn,  and  other  mixtures. 
These  and  other  results  will  be  reported  after  completing  further 
work. 

Onr  work  has  gone  far  enough  to  enable  us  to  state  that  ex- 
cellent gains  may  be  obtained  by  adding  1-5  cottonseed  meal  to  a 
pig  ration,  and  that  it  may  be  so  fed  that  there  is  but  a  small  chance 
of  any  of  the  pigs  dying  from  the  effects  of  it.  We  are  not  ready 
yet  to  say  exactly  how  or  under  what  conditions  this  should  be, 
but  upder  our  methods  the  death  rate  was  so  small  that  the  gain 
from  feeding  the  cottonseed  meal  greatly  over  balanced  it 

These  directions  might  be  followed  by  those  w).  >  want  to  try 
feeding  pigs  on  cottonseed  meal : 

-.Don't  add  more  than  1-5  cottonseed  meal  to  the  ra^'on. 

Feed  rather  a  light  ration. 

After  feeding  the  ration  containing  the  cottonseed  m  »al  fir 


Digitized  by  VjOOQIC 


Pig  Feed.  107 

three  woeka^  drop  the  cottonseed  meal  for  two  or  three  weeks,  then 
put  it  in  for  three  weeks,  then  drop  it  for  two  or  three  weeks,  and 
soon. 

Endeavor  to  let  the  pigs  have  range  and  green  feed  at  the  same 
time. 

Report  results  to  the  experiment  station. 
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COWPEA  HAY  FOR  SWINE. 


F.  C.  Buptis. 

A  series  of  experiments  has  been  under  way  at  this  station  to 
ascertain  the  value  of  cowpea  hay  as  a  source  of  protein,  and  to 
give  bulk  to  the  ration,  in  pig  feeding.  The  cured  hay  has  !)een  ^ed 
along  with  a  ration  of  grain  to  certain  lots  of  hogs  in  compan'son 
with  others  fed  exclusively  on  a  grain  ration. 

The  up-to-date  hog  raiser  realizes  the  importance  of  furulBh- 
ing  sufficient  bulk  in  the  ration  as  well  as  the  proper  amount  of 
protein.  The  pig  is  naturally  an  omnivorous  feeder  and  if  He  is 
compelled  to  subsist  exclusively  on  a  grain  ration  of  any  of  our 
common  cereals,  his  health  will  suffer  and  he  will  not  make  a  prop- 
er, nor  the  most  profitable,  development.  It  is  true  that  ijiost  of 
our  common  farm  crops  do  not  contain  enough  protein  for  tbe 
best  development  of  a  pig,  but  this  lack  may  be  overcome  by  the 
addition  of  some  feed  that  is  rich  in  protein,  and  still  the  pigs  will 
fail  to  make  the  most  rapid  development  if  the  ration  does  not 
contain  a  certain  amount  of  bulk  that  is  necessary  for  healthy, 
vigorous  digestive  action.  With  the  properly  planned  hog  range, 
that  contains  along  with  the  other  green  crops,  5ome  ^uch  a  ii op 
as  cowpeas,  alfalfa,  or  clover  (green  crops  rich  in  protein),  the 
problem  is  easily  solved  and  very  economically.  But  somo  seem  to 
find  it  necessary  to  shut  pigs. in  small  pens  and  very  often  feed 
them  nothing  but  corn  or  Kafir  corn.  With  mature  Iiogs  that  fire 
to  be  fattened  only  a  few  weeks  this  will  be  all  right,  but  with  the 
growing  shoats  or  breeding  stock,  if  some  feed  is  not  added  to  fur- 
nish protein  and  bulk  to  the  ration,  the  stock  will  do  very  i-oorly. 
Several  feeds  could  be  added  to  such  a  ration  that  would  t.orrect 
the  evil  and  the  qu(>3tion  under  consideration  is  to  what  extent 
would  cowpeas  hay  do  this.  The  value  of  green  clover,  al'alfa, 
and  cowpeas  as  pig  feed  is  pretty  well  known,  but  as  yet  little  at- 
tention has  been  called  to  the  value  of  these  crops  in  the  dry  <-on- 
dition,  hay,  for  pig  feeding.  Clover  hay  has  been  used  for  thia 
purpose  for  a  good  many  years  by  some,  and  in  the  experiments, 
pigs  receiving  clover  hay  with  cornmeal  have  made  thirty  per  cent 
better  gains  than  pigs  receiving  an  exclusive  cornmeal  ration. 
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Other  experiments  have  demonstrated  that  pigs  fed  alfalfa  hay 
along  with  corn  or  Kafir  corn,  make  much  better  gaiiis  and  require 
much  less  grain  to  produce  a  pound  of  gain  than  a  pig  fed  on  corn 
or  Kaiir  corn  only.  Cowpea  hay  is  about  as  rich  in  protein  as 
alfalfa  hay  and  is  eaten  by  pigs  confined  in  pens,  and  should  give 
about  the  same  results  as  clover  or  alfalfa  hay. 

To  test  the  value  of  cowpea  hay  along  this  line,  the  following 
experiments  were  planned  and  carried  out: 

TRIAL  I. 

.  This  experiment  was  carried  on  during  the  winter  of  1899-1900. 
The  stock  used  was  grade  Poland-China,  and  were  purchased  for 
this  experiment  of  a  local  hog  buyer.  They  wore  not  at  all  thrifty 
and  were  lean  and  lank.  The  bunch  included  gilts  and  barrows. 
They  were  probably  about  eight  months  old  and  averaged  about  11.) 
pounds  at  the  beginning  of  the  experiment.  They  were  divided 
into  two  lots  of  four  pigs  each  and  were  put  in  pens  a  couple  of 
rods  square,  where  they  were  kept  during  the  experiment.  Lot  2 
was  put  on  an  exclusive  grain  ration,  that  consisted  of  ^  cornmeal 
and  i  Kafir  meal.  Lot  1  was  fed  from  the  same  grain  ration  but 
was  given  all  the  cowpea  hay  they  would  eat  in  addition.  The  hay 
was  fed  just  as  it  came  from  the  stack,  without  any  preparation, 
in  a  rack,  in  one  side  of  the  pens,  so  that  the  pigs  could  pick  it  over. 
A  liberal  amount,  8  to  10  pounds,  was  fed  per  day  to  the  lot.  From 
one-third  to  one-half  of  this  was  eaten  up.  The  stems  were  eaten 
about  as  much  as  the  leaves.  The  hay  was  of  rather  a  poor  quality 
but  the  pigs  were  always  ready  for  it.  Each  lot  was  fed  all  the 
grain  it  could  eat  up  clean.  Wood  ashes  and  salt  were  kept  in  the 
pens  at  all  times. 

The  experiment  began  January  23rd,  and  closed  April  3rd,  mak 
ing  a  period  of  ten  weeks.    The  following  are  the  results: 


GraiD  eaten  per  lot 

Hay  fed  per  lot 

Total  gain  per  lot 

Daily  grain  per  pig 

•Grain  eaten  per  lb.  of  grain 

Cowpea  hay  fed  per  lb.  of  gain .. 


Lot  L 

Lot  if 

Lbs. 

Lbs. 

1.203 

751 

589 

270 

108 

1.09 

.43 

4  46 

6  95 

2.18 

At  the  close  of  the  experiment  Lot  I  was  in  a  fair  marketable 
condition  but  Lot  II  was  not  in  as  good  condition. 

The  better  appetite  of  Lot  I  was  very  noticeable  all  through 
the  experiment.    Lot  I,  the  one  that  received  the  cowpea  hay,  made 
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150  per  cent  better  gain  than  Lot  11,  and  required  two  and 
one  half  pounds  less  of  grain  to  produce  each  pound  of  pork  than 
Lot  II  did.  While  the  pigs  fed  cowpea  hay  with  their  grain  made 
a  Tery  favorable  showing  over  those  fed  only  grain,  the  results  were 
not  as  would  justify  shutting  the  pigs  up  in  pens  to  be  fed  in  that 
way  if  good  wheat  pasture  was  available.  In  studying  these  re- 
sults the  fact  must  be  kept  in  mind  that  these  shoats  were  fairly 
well  grown  at  the  beginning  of  the  experiment,  but  were  not  in  a 
thrifty  condition. 

TRIAL  II. 

This  experiment  was  carried  on  during  the  winter  of  1900-1901. 
The  stock  used  was  twelve  grade  Poland-China  pigs,  raised  on  the 
sation  farm.  They  were  late  fall  pigs  and  in  a  good  thrifty  condi- 
tion at  the  beginning  of  the  experiment,  at  which  time  they  aver- 
aged 61  lbs. 

They  were  divided  ino  two  lots  of  six  pigs  each  and  put  in 
the  pens  that  were  used  in  the  previous  experiment.  The  treat- 
ment was  practically  the  same  as  in  the  previous  experiment.  Lot 
I  was  fed  grain  and  cowpea  hay,  Lot  II  grain  only.  As  before,  the 
grain  consisted  of  i  cornmeal  and  ^  Kafir  meal.  Each  lot  was 
fed  all  the  grain  it  would  clean  up.  The  cowpea  hay  was  fed  as 
before.  The  quality  was  very  fair  and  about  half  the  amount  fed, 
7  to  10  pounds  per  day,  was  eaten.  Both  lots  were  kept  well  sop- 
plied  with  water,  charcoal,  wood  ashes,  and  salt. 

The  experiment  extended  over  a  period  of  ten  weeks,  December 
12th  to  March  Ist.    The  following  are  the  results: 


Grain  eaten  per  lot 

Cowpea  hay  eaten  per  lot 

Total  grain  per  lot 

Dally  ffain  per  pig 

Grain  eaten  per  pound  of  gain 

Cowpea  bay  eaten  per  pound  of  gain  . 


Lot  I 

Lot  II 

Lbe. 

Lbs 

1.872 

1.174 

850 

101 

119 

.46 

.34 

7.1 

0.8 

1.87 

For  the  first  few  weeks  both  lots  ate  practically  the  same 
amount  of  grain,  but  gradually  Lot  II  fell  behind  and  was  still 
losing  ground  at  the  close  of  the  experiment.  Prom  the  start  neith- 
er lot  seemed  to  be  satisfied  and  did  not  do  real  well,  but  Lot  I 
was  more  contented  than  Lot  II  and  generally  made  better  gain. 
The  cowpea  hay  was  always  eaten  with  quite  a  relish.  At  the  close 
of  the  experiment  neither  lot  was  making  any  gain  to  speak  of  but 
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Lot  I  was  doing  a  little  the  better.  It  was  evident  that  a  change  of 
condition  was  necessary  to  finish  the  pigs  with  profit.  In  judging  the 
results  the  fact  should  be  kept  in  mind  that  the  pigs  were  quite 
young  and  kept  under  confinement.  Lot  I,  which  was  fed  the 
cowi)ea  hay  made  sixty  per  cent  better  gains  than  the  lot  not  fed 
cQvpea  hay  and  required  2.7  pounds  less  grain  to  produce  each 
pound  of  pork. 

SUMMARY. 

The  first  experiment  woul^  indicate  that  shoats  about  eight 
months  old  could  be  put  in  pens  and  fattened  on  corn  and  Kafir  corn 
with  the  addition  of  cowpea  hay,  in  a  fairly  profitable  manner  and 
with  much  better  success  than  pigs  under  like  conditions  without 
the  cowpea  hay.  But  the  results  would  not  justify  abandoning  a 
good  range  and  plenty  of  green  feed. 

The  second  experiment  furnishes  further  evidence  that  it  is 
not  profitable  to  shut  up  four-months-old  pigs  in  small  pens  to  fat- 
ten them,  especially  when  they  are  to  be  fed  nothing  but  corn  or 
Kafir  corn.  But  if  they  must  be  fed  under  such  conditions  a  little 
good  cowpea  hay  in  adition  to  the  grain  will  help  matters  very 
much. 
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NOTES  ON  TROUBLESOME  INSECTS  AND  PLANT  DISEASES. 


Edwin  Mead  Wilcox. 


MELON  LOUSE. 


The  melou  louse,  Aphis  cucunieriSy  did  much  damage  during  the 
last  season,  1900,  to  the  melons  of  the  territory.  (See  Figure  1.) 
In  fact  this  damage  was  so  general  and  so  extensive  that  many 
persons  have  decided  to  much  reduce  their  acreage  devoted  to  melon 
culture  or  even  give  up  their  cultivation  entirely. 


Fig.  I'-ApUU  Cucumeris,  Melon  Louse. 
From  BuUetln  No.  72  of  the  New  Jersey  Experiment  Station  by  Smith. 

Very  little  is  yet  known  regarding  the  life  history  of  this 
very  important  plant  louse.  It  probably  winters  over  on  the  ground 
occupied  by  the  melons  and  has  been  seen  on  the  roots  of  the 
vines.  If  these  are  the  facts  in  the  case  it  is  plain  that  the  thorough 
clearing  of  the  ground  after  the  crop  is  harvested  would  tend  to 
decrease  their  number  very  much  during  the  following  year.  An 
experiment  to  test  the  efficacy  of  this  method  was  commenced  dur- 
irg  the  fall  of  1900  but  was  interfered  with  by  the  transfer  of  the 
property  to  other  hands. 
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The  lice  present  on  the  vines  can  be  destroyed  by  thoroughly 
spraying  with  the  usual  kerosene  emulsion.  A  cyclone  nozzle  must 
be  employed  for  this  purpose  in  order  that  the  emulsion  may, be 
applied  to  the  under  sides  of  the  leaves.  A  thorough  spraying  with 
kerosene  emulsion  in  this  fashion  should  destroy  the  lice  at  the 
first  application. 

HARLEQUIN  CABBAGE  BUG. 

The  Harlequin  Cabbage  Bug,  Murgantia  histrionicay  made  its  ap- 
pearance this  spring  in  considerable  numbers  in  Payne  and  King- 
fisher counties  on  the  rape  and  cabbages.  This  insect  is  often  re- 
ferred to  as  the  "calico  back"  on  account  of  the  numerous  yellow 
and  red  markings  on  the  jet  black  that  gives  it  its  peculiar  and 
striking  appearance.  (See  Figure  2.)  This  insect  was  introduced 
from  Mexico  about  1860  and  since  then  has  spread  over  about  all  of 
the  southern  states.  In  1870  it  had  made  its  way  north  to  Missouri 
and  in  1872  had  reached  Delaware  and  had  done  considerable  dam- 
age in  Colorado.  It  is  now  well  established  as  far  north  as  south- 
em  Ohio  but  it  will  probably  not  become  a  very  serious  pest  north 
of  that  point. 


Mi$ 


Fig.  2.— >fMr(/ont(a  Hiatri^iica,  Harlequin  Cabbage  Bug. 
From  Bulletin  No.  08  of  the  Ohio  Experiment  station  by  Webster, 

It  feeds  upon  cabbage,  radishes,  rape,  cauliflower,  turnips,  and 
other  members  of  the  mustard  family.  The  egge  ai;^  white  with 
small  black  bunds  and  are  deposited  in  two  parallel  rows,  of  about 
five  to  seven  each,  on  leaves  and  petioles  of  the  plants  mentioned. 
These  eggs  hatch  in  a  few  days  and  there  are  as  many  as  five 
broods  in  this  region.  The  last  brood  deposits  the  eggs  from  which 
are  hatched  the  brood  that  are  to  winter  over  as  partially  mature 
adults. 


B.— 8. 
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These  bugs  cannot  be  killed  by  spraying  without  injuring  the 
plants  upon  which  they  are  found.  Kesort  must  therefore  be  had 
to  the  followig  methods.  The  refuse  leaves  and  stems  of  the  cab- 
bage or  other  crop  grown  may  be  collected  on  the  Held  to  afford  the 
bugs  a  harboring  place  to  spend  the  winter — they  can  then  be  kilLd 
here  by  burning  the  pile  of  material  late  in  the  winter.  Another 
good  method  is  that  of  planting  catch  cio^s  near  the  field  in  ques- 
tion. Wild  mustard  plants  or  some  of  the  cultivated  plants  may 
be  planted  near  the  field  to  attract  the  insects  when  they  appear  in 
the  spring  and  to  afford  them  a  place  to  deposit  their  egg^.  These 
plants  may  then  be  sprayed  with  a  very  strong  kerosene  emulsion 
and  all  the  bugs  killed. 

I  have  found  in  some  cases  associated  with  this  bug  one  of  the 
common  lady  bird  beetles,  Hippodamia  convergcns.  Perhaps  this 
beetle  serves  to  keep  the  cabbage  bug  in  check  but  this  needs 
further  investigation.         , 

CHERRY  TREE  APHIS. 

Thiri  well  known  plant  louse,  Myztis  cerasi,  seems  to  have  been 
unusually  prevalent  throughout  the  territory  this  spring  accordinu 
to  reports  received  at  the  station.  In  a  few  cases  it  appeared  in 
such  multitudes  that  the  trees  were  practically  defoliated  in  a 
very  few  days. 

This  louse  is  a  deep  brown  or  even  black  in  color  and  infests 
the  leaves,  young  twigs,  blossoms  and  even  the  fruit  of  the  cherry 
and  plum.  The  sexed  individuals  do  not  occur  until  late  in  the 
season.  The  eggs  are  then  deposited  at  the  base  of  the  buds  and  in 
the  crevices  in  the  bark  where  they  remain  over  winter.  The  eggs 
hatch  early  in  the  season  and  the  young  are  soon  attached  to  the 
plant  in  large  numbers  sucking  out  its  juices. 

This  louse  may  also  be  controlled  by  spraying  with  the  kero- 
sene emulsion  or  whale  oil  soap.  The  spraying  should  be  done 
thoroughly  as  soon  as  the  young  appear  on  the  trees  in  the  spring 
so  that  no  further  damage  will  be  done  to  the  trees.  The  winged 
forms  may  come  in  then  from  other  infected  trees  but  they  will  be 
able  to  do  but  little  damage  to  the  fully  mature  leavep. 

FALSE  CHINCH  BUG. 

During  the  year  the  false  chinch  bug  (See  figure  3)  has  been 
reported  from  the  following  counties: — Kay,  Kingfisher,  Logan, 
Noble,  and  Payne.  This  so-called  false  chinch  bug,  Xt/s'ufs  angustatus. 
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is  frequently  mistaken  for  the  true  chinch  bug  and  it  has  been  fre- 
quently sent  into  the  station  as  the  true  chinch  bug  during  tlie 
past  year. 


Fig.  S.—Nysliis  AngustatiLs,  False  Chinch-Bug. 
From  Report  of  Commissioner  of  Aflrrlculture  U.  i?.  for  1887  by  Kilty. 

The  false  chinch  bug  is  a  grayish  brown  bug  resembling  the 
true  chinch  bug  somewhat  in  form  and  habits.  It  may  easily  be 
distinguished  from  the  real  chinch  bug  by  the  absence  of  the  black 
spot  at  each  side  of  the  body  and  the  fact  that  its  wings  are  not  so 
white  as  in  the  true  chinch  bug.  Besides  it  is  rather  more  active 
than  the  true  chinch  bug  and  flies  up  from  the  plants,  on  which 
it  is  feeding,  like  grasshoppers  when  one  walks  through  the  field. 

They  feed  upon  a  great  variety  of  plants  but  never  attack  any 
of  the  cereals.  They  have  been  known  to  feed  upon  the  following 
plants:  turnips,  rape,  flax,  beets,  cabbage,  and  potatoes.  The  fol- 
lowing letter  from  a  correspondent  calls  attention  to  their  feeding 
ai>on  the  flax  to  a  limited  extent: 

Giencoe,  Okla.,  June  29,  1900. 

Experiment  Station,  Stillwater,  Okla. 

Dear  Sir : — With  this  mail  I  send  you  what  is  to  me  an  unknown 
fly  which  has  attacked  the  flax  crop  of  our  vicinity.  They  gather 
in  myriads  on  the  flax  balls  and  seem  not  to  eat  in  grasshopper 
fashion  but  to  suck  as  chinch  bugs  do.  They  appear  to  attack  flax 
most  where  there  is  a  great  deal  of  mustard  growing  in  the  crop. 
In  fact  Ihey  seem  to  eat  the  mustard  pods  first. 

Yours  very  truly, 

C.   V.  RYAN. 

They  seem  to  have  a  preference  for  the  members  of  the  mustard 
family  and  are  frequently  seen  upon  the  common  shepherd's  purse 
and  other  native  plants  of  this  family.    They  usually  feed  in  large 
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groupfl  on  the  plant  and  hence  are  able  to  soon  destroy  the  plant 
The  leaves  wither  and  curl  up  in  a  characteristic  fashion  but  do  not 
fall  from  the  tree.  The  bug  in  other  localities  has  been  known  to 
feed  also  upon  the  following  plants:  strawberries, i grapes,  young 
apple  sprouts,  etc. 

Since  this  insect  feeds  upon  native  plants  in  the  mustard 
family,  all  such  should  be  removed  from  the  farm  for  this  simple 
precaution  in  itself  is  sufficient  to  greatly  reduce  their  num- 
bers and  eventually  to  rid  the  fields  of  them  entirely. 

APPLE  LEAP  RUST. 

During  this  year  (1901)  the  apple  leaf  rust  has  appeared  in 
many  of  the  orchards  of  this  Territory.  This  rust  is  produced  by  the 
same  fungus  that  produces  oq  the  cedar  the  well  known  swellings 
called  "cedar  apples,"  Gymnosporangium  macropua.  In  view  of  the 
great  damage  that  will  result  to  apple  orchards  as  a 
result  of  the  widespread  introduction  of  this  pest,  it  seems  well  at 
this  time  to  call  special  attention  to  its  life  history  and  the  means 
of  combating  it  successfully. 

The  fungus  produces  on  the  cedar  the  peculiar  swellings  re- 
ferred to  as  "cedar  apples;"  these  swellings  are  of  sizes  varying 
from  the  size  of  a  pea  to  that  of  a  large  horse-chestnut  and  are  red- 
dish in  color.  In  the  late  spring  or  early  summer  the  fungus  that 
produced  these  swellings  protrudes  from  the  "apple"  in  the  form 
of  numerous  orange  yellow  gelationous  masses,  the  color  being  due 
to  the  numerous  spores  that  are  produced  on  the  surface  of  these 
swellings. 

These  spores  germinate  while  yet  enclosed  within  the  gelatin- 
ous masses  and  produce  each  several  secondary  spores,  or  conidia. 
These  conidia  falling  into  the  air  are  carried  to  some  apple  tree 
and  there  adhering  to  the  tender  leaves  germinate  and  send  a  tender 
tube  into  the  tissues  of  the  leaf.  Within  the  leaf  this  tube  branches 
repeatedly  to  form  a  net  work  of  tubes,  the  mycelium  of  the  fungus, 
that  secure  the  nutriment  for  the  fungus. 

On  the  upper  sides  of  the  apple  leaves  there  appears  as  a  result 
of  this  infection  numerous  rust  colored  spots.  These  spots  in- 
crease in  size  considerably  and  by  the  middle  of  the  growing  sea- 
son there  may  be  noticed  within  these  larger  spots  certain  blackish 
cavities  within  which  there  are  produced  spores  of  uncertain  func- 
tion.   Somewhat  later  there  appear  on  the  lower  sides  of  the  leaves 
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tooth  shaped  projections  opposite  these  spots  just  mentioned.  These 
tooth  shaped  projections  contain  numerous  yellow  spores  that  will 
germinate  only  when  transferred  to  the  cedar  tree,  and  there  they 
produce  a  mycelium  within  the  twigs  and  eyentually  produce  the 
swellings  already  mentioned  above.  Thus  it  is  seen  that  this  fungus 
in  its  complete  life  cycle  produces  three  entirely  different  sorts  of 
spores  on  two  quite  different  plants. 

From  what  has  been  said  the  remedial  and  preventive  agents 
are  easily  deduced.  All  these  cedar  apples  should  be  promptly 
removed  and  burned  for  they  are  fertile  sources  of  infection  of  the 
apple  trees  in  the  whole  neighborhood.  And  it  must  be  remembered 
that  the  conidia  produced  on  these  apples  are  carried  in  many  cases 
as  far  as  eight  miles  and  are  then  able  to  infect  any  apple  tree  with 
which  they  may  come  in  contact. 

Besides  this  all  infected  apple  leaves  should  be  gathered  up  at 
intervals  as  they  fall  from  the  tree  and  burned;  of  course  if  there 
are  but  a  few  diseased  leaves  on  the  tree  they  are  easily  gatherefd 
and  burned  and  the  disease  may  thus  be  easily  checked.  From  the 
nature  of  the  case  this  disease  must  be  given  careful  attention  by 
all  apple  growers  to  avoid  the  disaster  sure  to  result  from  allowing 
it  to  once  gain  a  foothold  in  the  orchards  of  the  territory. 

RUSTS   OF   CEREALS. 

The  recent  advances  made  in  the  study  of  the  rusts  of  cereals 
have  been  marvelous  and  have  entirely  changed  the  procedure  to  be 
followed  in  combating  these  great  enemies  of  wheat  culture  in  all 
parts  of  the  world.  In  fact  the  damage  due  to  these  rusts  is  in 
some  parts  of  the  United  States  greater  than  that  due  to  all  other 
enemies  of  wheat  put  together. 

We  have  in  the  United  States  at  least  six  and  perhaps  seven 
sorts  of  rusts  on  cereals  as  follows:  orange  leaf  rust  of  wheat, 
orange  leaf  rust  of  rye,  crown  rust  of  oats,  black  stem  rust  of 
wheat  and  barley,  black  stem  rust  of  rye,  black  stem  rust  of  oats, 
and  maize  rust.  Of  these  the  black  stem  rusts  of  oats  and  wheat  are 
the  most  destructive  as  2^  rule  in  our  region. 

The  life  history  of  the  rusts  has  been  much  complicated  by  the 
recent  discovery  that  in  certain  cases  the  germ  of  the  rust  plant 
is  located  inside  of  the  cells  of  the  seed  and  hence  is  entirely  re- 
moved from  any  means  of  treatment.  If  it  is  found  that  all  the 
species  of  rusts  or  at  least  the  common  ones  with  us  are  thus  able 
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to  exist  in  such  intimate  connection  with  the  seed  of  the  plant  upon 
which  they  are  parasitic,  then  we  must  confine  our  attention  to 
the  securing  of  resistant  or  rust  proof  varieties.  In  fact  much  has 
been  done  along  this  direction  and  the  work  is  being  rapidly  carried 
on  by  the  Department  of  Agriculture. 

The  fact  that  certain  stages  of  the  orange  leaf  rusts  of  both  rye 
and  Wheat  are  able  to  winter  over  on  the  leaves  of  these  plants 
shows  the  great  advantage  of  destroying  all  volunteer  wheat  and  rye 
that  may  appear  on  the  farm.  It  is  not  yet  known  that  the  black 
stem  rust  of  either  wheat  or  oats  is  able  to  winter  over  in  our  re- 
gion. 

And  since  treatment  of  the  seed  as  mentioned  for  the  smuts 
does  not  avail  anything  we  must  look  to  rust  proof  varieties  even  if 
we  do  find  that  none  of  our  varieties  ever  contain  within  their  seedis 
germs  of  the  rust  parasitic  upon  them.  And  these  new  varieties 
will  be  secured  through  the  crossing  of  varieties  having  desirable 
qualities  and  tEat  are  known  to  be  rust  proof  under  the  conditions 
prevailing  in  any  given  locality. 

SMUTS  OF  THE  CBRBAL,S. 

The  great  amount  of  damage  caused  by  these  parasitic  fungi 
commonly  called  smuts,  has  everywhere  attracted  attention  since 
the  time  of  the  Greeks  and  the  Romans.  The  black  powdery  mass 
of  smut  is  composed  of  the  reproductive  bodies,  the  spores.  These 
spores  when  they  are  placed  under  the  proper  conditions  are  able 
to  germinate  and  send  out  a  slender  tube  on  which  are  found  certain 
smaller  secondary  spores,  the  conidia.  The  tubes  or  mycelium 
formed  by  the  germination  of  these  secondary  spores  are  able  to  en- 
ter the  tissues  of  a  living  plant  and  from  it  take  the  food  materials 
that  it  needs.  The  mycelium  is  therefore  the  vegetative  portion 
of  the  smut  plant  while  the  spores  are  the  reproductive  organs  of 
the  plant. 

Cereals  in  America  are  attacked  by  several  species  of  the  smuts 
but  all  may  be  divided  into  the  two  following  general  classes:  (a) 
the  stinking  smuts  destroy  the  kernel  only  and  the  mass  of  spores 
formed  inside  the  kernel  has  a  very  disagreeable  odor,  while  (b) 
the  loose  smuts  attack  the  chaff  as  well  as  the  kernel  and  do  not 
have  the  odor  characteristic  of  the  former  class  of  smuts.  Besides, 
the  loose  smuts  are  more  powdery  and  loose  than  the  former  class. 

Wheat  is  attacked  by  two  stinking  and  one  loose  smuts  in 
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America.  One  description  will  here  suffice  for  the  two  species  of 
the  stinking  smuts  for  they  may  be  distinguished  only  by  the  use 
of  the  miscroscope.  In  these  two  stinking  smuts  the  smutted  grains 
produced  are  somewhat  larger  than  are  those  of  the  healthy  plants 
and  are  apt  to  be  somewhat  wrinkled.  When  the  diseased  kernels 
are  broken  open  they  disclose  a  mass  of  spores  that  emit  a  very  pun- 
gent and  disagreeable  odor  that  gives  this  class  of  smuts  its  name. 

That  is,  the  mycelium  of  the  fungus  has  grown  with  the  plant 
and  having  entered  the  developing  kernel  forms  there  the  mass  of 
spores  which  replaces  the  normal  seed  formed  on  the  healthy  plant. 

These  stinking  smuts  of  wheat  annually  cause  considerable 
damage  to  wheat  in  all  parts  of  the  .wheat  growing  belt  but  it  is 
very  difficult  to  give  even  an  approximate  estimate  of  the  amount 
of  thi«  loss.  It  is  well  to  remember  that  when  it  is  once  introduced 
it  increases  rapidly  from  year  to  year  if  it  is  not  checked  and  the 
percentage  of  smutted  plants  may  reach  as  high  as  50  per  cent  or 
even  75  per  cent.  Directions  for  treating  the  seed  to  be  planted 
in  order  to  get  rid  of  this  great  pest  will  be  given  later  on  in  this 
discussion. 

The  loose  smut  of  wheat  attacks  the  chaff  as  well  as  the  ker- 
nel and  has  no  foetid  odor.  The  smut  ripens  with  the  flowering  of 
the  perfectly  healthy  plant  and  at  harvest  time  there  is  left  only  the 
bare  stalk,  the  kernels  having  been  blown  away  by  the  wind. 

This  loose  smut,  though  it  causes  considerable  damage  to  wheat 
in  many  localities*,  does  not  lend  itself  to  preventive  treatment  so 
well  as  the  two  stinking  smuts  and  therefore  is  more  to  be  feared 
when  it  is  allowed  to  once  become  well  established.  The  best 
plan  is  to  secure  the  seed  wheat  from  fields  that  are  known  to  be  free 
of  the  loose  smut.  If  this  plan  is  regularly  followed  no  great  fear 
need  be  entertained  of  the  loose  smut  of  wheat. 

Oats  are  attacked  by  none  of  the  stinking  smuts  as  in  the 
rase  of  wheat.  The  loose  smut  of  oats,  like  that  of  wheat,  ripens 
with  the  flowering  of  the  healthy  plants  and  is  blown  about  the 
fields  with  the  wind.  (See  Figure  4.)  This  smut  is  widely  dis- 
tributed and  few  fields  are  entirely  free  from  it  while  many  are  an- 
nually destroyed  by  it.  In  some  cases  the  amount  of  smut  reaches 
15  per  cent  and  in  this  case  the  damage  is  of  course  very  great. 
Dr.  Kellerman  determined  that  the  loss  in  Kansas  in  1890  due 
to  this  smut  alone  was  nearly  one  million  dollars  while  Swingle 


Digitized  by 


Googii' 


Fig.  4.— Smut  of  Oats. 

From  Balletio  No.  8  of  the  Kanaas  Experiment  Station  by  Kellerman  and  Swindle. 
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determined  that  the  annual  loss  in  the  United  States  dae  to  the 
same  cause  is  about  eighteen  million  of  dollars;  surely  such  great 
losses  as  these  should  be  prevented. 

But  even  these  high  figures  do  not  properly  represent  the  total 
loss  from  untreated  fields  compared  to  treated  fields  since  it  has  been 
bhown  that  the  treated  seed  gives  a  larger  yield  than  would  result 
from  the  substitution  of  healthy  plants  for  the  smutted  plants  in  the 
field.  That  is,  the  treatment  of  the  seed  as  hereafter  described 
gives  not  only  a  crop  free  from  smut  but  also  actually  increases  the 
yield  over  that  of  untreated  seeds  free  from  smut.  Swingle  has 
well  pointed  out  that  it  costs  as  much  to  grow  a  smutted  crop  as  to 
grow  a  healthy  crop  and  that  the  smutted  plants  take  up  as  much 
room  on  the  ground  and  extract  from  it  as  much  food  material 
as  do  healthy  plants.  Besides  the  constant  planting  of  seed  taken 
from  smutted  fields  will  be  sure  to.  result  in  greater  and  greater 
losses  year  after  year  as  this  very  careless  practice  is  followed. 

Barley  is  also  attacked  by  two  species  of  loose  smuts  similar 
to  loose  smut  of  oats.  This  may  also  be  prevented  by  the  treatment 
outlined  below. 

A^  a  basis  for  the  correct  understanding  of  the  treatment- 
method  tp  be  described  it  is  well  to  bear  in  mind  certain  important 
facts  regarding  the  life  history  of  these  smuts  we  have  been  consid- 
trfing.  It  is  now  well  known  that  the  infection  in  the  case  of  the 
<»mut8  of  cereals  we  have  mentioned  takes  place  only  during  a  very 
few  days  after  the  germination  of  the  seed  in  the  soil.  That  is, 
the  germ  tube  is  only  able  to  gain  an  entrance  to  the  plant  through 
the  very  tender  and  rapidly  growing  cotyledon  or  first  seed  leaf  of 
the  plant,  before  the  plant  has  formed  any  green  leaves  at  all. 
It  is  certain  that  the  smut  spores  adhering  to  the  seed  when  planted 
germinate  when  the  seed  germinates  and  the  infection  occurs  at  once 
if  at  all. 

It  is  therefore  plain  that  the  only  practicable  treatment-method 
must  aim  to  destroy  the  spores  adhering  to  the  seeds  that  are  to  be 
planted.  The  *n[)luestone"  method  was  one  of  the  earliest  methods 
suggested  but  should  be  avoided  as  there  is  great  danger  of  using 
so  Ktrong  a  solution  of  the  *n[)luestone"  or  copper  sulfate  that  the 
germinating  power  of  the  seeds  treated  will  be  either  greatly  re- 
duced or  perhaps  entirely  destroyed.  Much  the  same  thing  may  be 
said  of  the  use  of  other  chemicals  in  the  treatment  of  seed  on  a 
large  scale. 
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The  "Jensen-hot-water''  method  was  recommended  in  1888  bv 
Professor  Jensen,  a  Danish  student  of  this  subject  and  this  metiiod 
is  the  one  to  be  preferred  for  the  treatment  of  large  quantities  of 
seed  for  smut.  The  following  account  of  this  method  is  taken  from 
a  recent  excellent  summary  of  this  subject  by  Swingle  in  the  year- 
book of  the  Department  of  Agriculture. 

"THE     HOT-WATER     TREATMENT     FOR     STINKING     SMUT     OF 
WHEAT  AND  OAT  SMUT. 

l*rovide  two  large  vessels,  preferably  holding  at  least  20  gal- 
lons. Two  wash  kettles,  soap  kettles,  wash  boilers,  tubs,  or  even 
barrels,  will  do.  One  of  the  vessels  should  contain  warm  w^ater, 
say  at  110  to  120  degrees  F.,  and  the  other  scalding  water,  at 
132  degrees  to  133  degrees  F.  The  first  is  for  the  purpose  of  warm- 
ing the  seed  preparatory  to  dipping  it  into  the  second.  Unless  this 
precaution  is  taken  it  will  be  difficult  to  keep  the  water  in  the  sec- 
ond vessel  at  the  proper  temperature,  A  pail  of  cold  water  should 
be  at  hand,  and  it  is  also  necessary  to  have  a  kettle  filled  with  boil- 
ing water  from  which  to  add  from  time  to  time  to  keep  the  tem- 
perature right.  Where  kettles  are  used  a  very  small  fire  ftiould 
be  kept  under  the  kettle  of  scalding  water.  The  seed  Vhich  is 
to  be  treated  must  be  placed,  half  a  bushel  or  more  at  a  time,  m 
a  closed  vessel  that  will  allow  free  entrance  and  exit  of  water  on  all 
sides.  For  this  purpose  there  can  be  used  a  bushel  basket  made 
of  heavy  wire^  inside  of  which  is  spre«nd  wire  netting,  say  12  meshes 
to  the  inch ;  or  an  iron  frame  can  be  made  at  a  trifling  cost,  over 
which  the  wire  netting  can  be  stretched.  This  will  allow  the  water 
to  pass  freely  and  yet  prevent  the  passage  of  the  seed.  A  sack  made 
of  loosely  woven  material,  as  gunny  sack,  can  be  used  instead  of  the 
wire  basket.  A  perforated  tin  vessel  is  in  some  respects  preferable 
tfe  any  of  the  above.  In  treating  stinking  smut  of  wheat,  the 
grain  should  first  be  thrown  into  a  vessel  filled  with  cold  water; 
then,  after  stirring  well,  skim  off  the  smutted  grains  that  float  on 
top  and  put  the  grain  into  the  basket  or  other  vessel  for  treatment 
with  hot  water.  This  skimming  is  entirely  unnecessary  with  other 
grains,  and  even  with  wheat  when  affected  only  by  the  loose  smut. 
'Now  dip  the  basket  of  seed  in  the  first  vessel,  containing  water  at 
110  degrees  to  120  degrees  F. ;  after  a  moment  lift  it,  and  when  the 
water  has  for  the  most  part  escaped  plunge  it  into  the  water  again, 
repeating  the  operation  several  times.    The  object  of  the  lifting  and 
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plunging,  to  which  should  be  added  eIbo  a  rotary  motion,  is  to  bring 
every  grain  in  contact  with  the  hot  water.  Less  than  a  minute 
is  required  for  this  preparatory  treatment,  after  which  plunge 
the  basket  of  seed  into  the  second  vessel,  containing  water  at 
132  degrees  to  133  degrees  F.  If  the  thermometer  indicates  that 
the  temperature  of  the  water  is  falling,  put  in  hot  water  from  the 
kettle  of  boiling  water  until  the  right  degree  is  attained.  If  the 
temperature  should  rise  higher  than  133  degrees,  add  a  little  cold 
water.  In  all  cases  the  water  should  be  well  stirred  whenever  any 
of  a  different  temperature  is  added.  The  basket  of  seed  should  very 
shortly  after  its  immersion  be  lifted  and  drained,  and  then  plunged 
and  agitated  in  the  manner  described  above.  This  operation  should 
be  repeated  six  or  eignt  times  during  the  imuiersiou,  which  should 
be  continued  ten  minutes.  In  this  way  every  portion  of  the  seed 
will  be  subjected  to  the  action  of  the  scalding  water.  In  practice 
it  will  be  found  l}est  to  have  a  man  or  boy  devote  his  whole  time  to 
keeping  the  temperature  at  the  right  point,  adding  a  little  hot  water 
if  it  falls  below  132  degrees  and  a  little  cold  if  it  gets  above  133 
degrees  F.  Another  man  should  handle  the  grain  and  immerse  and 
drain  the  portion  being  treated  as  directed  above.  After  removing 
the  grain  from  the  scalding  water,  spread  on  a  clean  floor  or  piece 
-of  canvas  to  dry.  The  layer  of  grain  should  not  be  over  3  inches 
thick.  If  it  can  not  be  spread  out  at  once,  dip  m  cold  water  and  set 
to  one  side  until  it  can  be  attended  to.  It  dries  better  if  spread 
while  still  hot.  Another  portion  of  grain  can  then  be  treated,  and 
BO  on  until  all  the  seed  has  been  disinfected.  Directions  for  drying 
the  seed  will  be  given  further  on. 

The  important  precautions  to  be  taken  are  as  follows:  (1) 
Maintain  the  proper  temperature  of  the  water  (132  degrees  or  133 
degrees  F),  in  no  case  allowing  it  to  rise  higher  than  135  degrees 
or  fall  below  130  degrees;  (2)  see  that  the  volume  of  scalding  water 
is  much  greater  (at  least  six  or  eight  times)  than  that  of  the  seed 
treated  at  any  one  time;  (3)  never  fill  the  basket  or  sack  containing 
the  seed  entirely  full,  but  always  leave  room  for  the  grain  to  move 
about  freely;  (4)  leave  the  seed  in  the  second  vessel  of  water  ten 
minutes. 

HOT-WTATER  TREATMENT  FOR   LOOSE   SMUT  OF  WTHEAT  AND 
FOR  BARLEY   SMUTS. 

In  treating  wheat  for  loose  smut,  the  grain  must  be  soaked 
four  hours  in  cold  water,  then  set  away  about  four  hours  more  in 
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wet  sacks,  and  finally  treated  as  directed  above,  but  only  for  Ore 
minutes,  at  132  degrees  F.  In  planting,  use  one-half  more  seed  per 
acre  to  compensate  for  the  seed  killed  by  the  treatment.  For  pre- 
venting both  of  the  smuts  affecting  barley  the  grain  should  be 
soaked  as  directed  above  and  treated  five  minutes  at  130  degrees  F., 
2  degrees  lower  than  for  wheat. 

DRYINa  THE  TREATED  SEED. 

All  of  the  seed  treatments  leave  the  seed  wet  and  necessitate 
drying  before  planting.  The  grain  should  be  spread  in  a  layer  2  or  3 
inches  deep  and  should  be  shoveled  over  twice  or  three  times  a  day. 
It  will  then  dry  very  quickly.  A  clean  floor  is  a  good  place  to  dry 
the  grain,  but  a  better  method  is  to  take  canvas  sheets  about  5  feet 
by  12  or  15  feet  and  spread  out  in  the  sun.  Such  sheets,  with  the 
grain,  can  be  taken  in  at  night.  If  spread  over  an  open  lattice  work 
a  few  feet  from  the  ground,  drying  is  greatly  facilitated.  Bucb 
sheets  of  the  heaviest  ducking,  should  not  cost  over  ?1.75  each, 
and  can  be  used  for  years.  The  grain  can  be  sown  broadcast  long 
before  it  is  thoroughly  dry,  but  for  drilling  it  must  be  nearly  dry. 
The  seed  can  be  treated  months  before  being  used,  and  dried  and 
stored  ready  for  planting.  In  case  of  the  stinking  smut  of  wheat 
there  is  danger  of  the  seed  being  reinfected  by  contact  with  living 
spores,  though  with  other  smuts  the  danger  is  almost  absent.  In 
treating  wheat  against  this  smut,  tools  and  sacks  should  be  disin- 
fected, and  if  a  floor  is  used  for  drying,  it  should  first  be  washed  with 
a  solution  of  bluest  one  (1  pound  to  10  gallons  of  water)  before 
spreading  the  grain.  Canvas  sheets  and  sacks  can  be  disinfected 
easily  by  plunging  into  boiling  water.'' 

CORN   SMUT. 

This  disease  occurs  to  some  extent  wherever  Indian  corn  i» 
grown  but  never  has  caused  a  large  amount  of  loss  by  its  attacks. 
It  is  probably  known  to  every  farmer  of  this  territory.  This  disease 
is  caused  by  a  parasitic  fungus,  Ustilago  zeae,  closely  related  to  the 
fungus  causing  the  loose  smut  of  wheat  and  oats.    (See  figure  5.) 

This  corn  smut  usually  makes  its  first  appearance  on  the  leaves 
of  the  plant  when  it  is  at  least  two  months  old.  Here  will  be  seen 
small  whitish,  wrinkled  elevated  spots  which  later  turn  jet  black 
due  to  the  formation  within  them  of  the  spores  of  the  fungus.    Later 
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Fig.  5.— Corn  Smut. 

From  12th  Anooal  Report  of  the  Indiana  Eiperiment  ::tatton  by  Arthur  and  Stuart. 
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on  as  the  plant  has  formed  a  definite  stem  the  smut  pustules  ap- 
pear also  at  the  bases  of  the  leaf  sheaths;  here  the  spots  are  fre- 
quently very  large  outgrowths  which  soon  become  filled  with  a  mass 
of  black  spores. 

Frequently  these  same  smut  spots  appear  scattered  about 
through  the  tassels  but  it  is  perhaps  more  common  to  find  them  form- 
ing an  immense  development  at  the  base  of  the  tassels;  and  when 
it  occurs  at  this  last  point  the  tassels  are  forced  to  one  side.  But 
the  most  conspicuous  smut  spots  are  those  that  are  formed  in  the 
ear  of  the  corn.  The  entire  ear  may  be  converted  into  a  great  maas 
of  these  outgrowths  filled  with  the  smut  spores  or  else  only  certain 
portions  of  the  ear  may  be  so  altered  and  some  normal  seed  be  pro- 
duced. And  in  the  late  summer  it  also  happens  that  the  secondary 
ears  situated  lower  down  on  the  stem  are  also  attacked  and  become 
large  masses  of  spores. 

These  spores  produced  within  these  outgrowths  are  easily  car- 
ried about  by  the  wind  and  other  agencies — it  is  doubtful  if  they 
retain  their  capacity  of  germinating  after  being  passed  tlirough  the 
digestive  tract  of  an  animal.  Under  proper  conditions  these  spores 
germinate  and  produce  on  the  ends  of  small  branches  several  smal- 
ler secondary  spores,  the  conidia,  which  later  are  the  real  agents  of 
infection  in  all  cases.  When  these  conidia  are  brought  into  contact 
with  the  surface  of  some  tender  and  rapidly  growing  part  of  the 
corn  plant  they  are  able  to  germinate  and  send  into  the  plant  a  tube. 
Within  the  plant  the  normal  mycelium  is  formed  and  this  eventually 
leads  to  the  formation  of  the  characteristic  smut  masses  and  out- 
growths as  before  described. 

Until  about  1895  it  was  supposed  that  the  infection  occurred  in 
the  young  seedling  through  the  germination  of  spores  that  had  been 
planted  with  the  seeds  or  were  in  the  ground  where  the  seeds  were 
placed.  But  the  classical  researches  of  Brefeld  and  others  have 
shown  that  the  infection  takes  place  later  on  in  the  life  of  the  com 
plant.  In  fact,  attempts  to  infect  the  corn  plant  by  planting  the 
seeds  with  the  smut  spores  on  them  have  proven  failures.  And 
based  on  this  mistaken  idea  of  the  life  history  of  the  corn  smut  fun- 
gus, the  usual  method  of  treatment  consisted  of  treating  the  seed 
with  some  chemical  to  kill  the  adhering  spores.  But  of  course  this 
method  proved  here  a  complete  failure  owing  to  the  facts  just  men- 
tioned. 

Brefeld  brought  to  light  the  true  life  history  and  showed,  as 
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has  been  said,  that  infection  could  take  place  at  any  point  on  the 
plant  where  the  tissues  were  tender  and  growing.  He  further 
showed  that. the  aerial  conidia  were  the  fertile  sources  of  infection 
and  not  the  black  spores  produced  within  the  outgrowths  described 
above.  These  black  spores  germinate  readily  especially  when 
brou§ht  to- contact  wrfh  moist  and  rich  soil  or  particularly  with  rich 
fresh  manure. 

The  first  infection  of  the  plant  in  the  spring  is  probably  due  to 
the  conidia  produced  upon  the  tubes  resulting  from  the  germination 
of  the  black  spores  produced  the  preceding  year  that  have  wintered 
over  in  the*  soil  or  in  the  immediate  neighborhood.  But  later  on  in 
the  season  it  is  quite  likely  that  other  infections  may  occur  through 
the  conidia  produced  on  the  black  spores  formed  the  same  year. 

This  knowledge  forms  the  basis  for  the  rational  treatment  of 
the  disease  under  consideration.  Spraying  with  the  usual  Bordeaux 
and  other  mixtures  has  not  proven  eminently  successful  as  yet 
and  little  hope  dan  be  expressed  that  it  ever  will  in  this  case.  The 
only  means  of  combating  the  disease  where  it  is  so  abundant  as  to 
make  fhat  desirable  is  to  remove  and  burn  all  the  smut  outgrowths 
as  soon  as  they  appear. 

By  carefully  following  the  suggestions  here  made,  the  amount 
of  smutted  plants  can  be  kept  below  2  per  cent  and  it  is  doubtful 
if  it  will  pay  to  much  reduce  this  amount  at  least  with  the  metlus 
now  available. 

SORGHUM  SMUT. 

,  Sorghum  is  affected  with  two  sorts  of  smut:  the  "grain"  smut 
attacks  the  individual  grains  only,  while  the  "head"  smut  attacks  the 
entire  head  or  panicle  of  the  sorghum  and  soon  converts  it  into  a 
mass  of  blackish-brown  spores  covered  at  first  by  a  white  mem- 
brane. These  two  smuts  are  fortunately  not  very  abundant  in  this 
region  and  hence  no  great  fear  need  be  entertained  of  their  doing 
any  very  great  damage  in  the  near  future.  No  practicable  method  of 
preventing  these  smuts  has  as  yet  been  suggested. 

Persons  interested  in  the  subject  of  smuts  and  rusts  of  our 
cereals  can  secure  much  valuable  information  in  the  following  publi- 
cations of  the  stations  and  the  U.  S.  Department  of  Agriculture: 
Illinois  57;  Indiana  26,  28,  32,  35,  41,  and  45;  Iowa  16, 18,  20,  and  24; 
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Kansa«  8,  12,  15,  21,  22,  23,  42,  46,  62,  and  74;  Nebrafika  11;  North 
Dakota  1, 19,  and  27;  Ohio  44,  57,  64,  and  97;  Yearbook  of  the  U.  S. 
Department  of  Agriculture  for  1894;  Division  of  Vegetable  Physi- 
ology and  Pathology  of  the  U.  S.  Department  of  Agriculture  16. 
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THE  ORCHARD. 


O.  M.  Morris. 

LOCATION. 

The  orchard  and  fruit  plantation  should  be  located  on  sloping 
land.  The  soil  will  be  drained  of  surplus  water  and  will  not  bake 
and  become  as  dry  and  hard  in  time  of  drouth.  The  north  and  east 
slopes  are  the  best.  They  are  much  cooler  in  summer  and  are  not 
subject  to  as  great  variations  of  temperature  in  winter.  The  ef- 
fect of  the  afternoon  sun  is  somewhat  weakened  by  the  slope  and 
the  early  blooming  trees  are  not  forced  into  bloom  so  early  and 
more  frequently  escape  the  late  frosts. 

The  protection  from  the  wind  is  perhaps  the  greatest  benefit 
derived  from  such  slopes.  The  warm  dry  winds  of  July  and  August 
do  not  strike  the  orchard  with  their  full  force  and  thus  a  great 
amount  of  moisture  is  saved  for  the  use  of  the  trees  and  fruit.  This 
protection  from  the  wind  is  also  of  great  value  to  young  frees 
while  they  are  forming  their  root  system  and  becoming  well  es- 
tablished. 

The  southern  slopes  are  warmer  and  earlier  in  the  spring  and 
for  some  purposes  are  to  be  preferred,  but  usually  the  fruit  matures 
early  enough  and  with  apples  in  particular  the  latest  varieties  ma- 
ture almost  too  early  for  winter  use. 

A  sandy  loam  soil  with  clay  subsoil  is  best  adapted  to  the 
use  of  all  kinds  of  fruits.  The  trees  set  on  heavy  clay  soil  will  pro- 
duce a  heavy  growth  of  foliage  and  wood  but  will  be  slow  to  come 
into  bearing,  and  the  fruit  will  not  be  as  bright  in  color  as  that 
grown  on  sandy  soil.  The  trees  grown  on  a  poor  sandy  soil  will 
usually  make  a  poor  growth  and  begin  bearing  young.  These  trees 
will  be  short-lived  and  weak.  The  poor,  thin,  gray  and  black  soils 
are  poorly  adapted  to  trees.  The  trees  set  on  such  land  are  almost 
sure  to  make  a  very  poor  growth  and  be  shy  bearers.  Good  upland 
is  the  best  for  orchard  land.  The  bottom  land  will  grow  better  and 
stronger  trees  but  they  will  seldom  be  as  productive.  This  is  es- 
pecially true  of  the  peach;  plum  and  apricot.    The  late  frosts  are 
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more  liable'  to  destroy  the  crop  while  the  trees  are  in  blossom  on  low 
land.  The  lowland  also  maintains  better  conditions  for  the  plant 
diseases  that  are  sure  to  infest  the  orchards  sooner  or  later.  If 
the  land  was  formerly  in  timber,  it  should  be  carefully  examined  for 
evidences  of  root-rot  before  setting  out  fruit  trees. 

PREPARATION   OF   THE   LAND. 

The  land  should  be  cultivated  for  two  or  three  years  and  freed 
of  all  wild  sod  and  weeds  before  it  is  set  to  orchard.  The  land 
should  be  plowed  deep  so  as  to  give  as  deep  soil  as  possible.  Most 
of  the  prairie  soil  in  Oklahoma  is  very  poor  in  humus  or  decaying 
vegetable  matter.  Such  lands  should  be  well  manured  before  the 
orchard  is  set.  The  manure  should  be  scattered  evenly  over  the 
field  and  turned  under  with  the  turning  plow.  The  practice  of 
applying  large  quantites  of  manure  in  places  where  the  tree  is  to 
stand  can  not  be  recommended.  This  practice  of  uneven  manuring 
is  usually  carried  out  in  one  of  two  ways.  The  manure  is  applied 
very  thickly  in  the  immediate  vicinity  af  the  tree  and  worked  into 
the  soil  or  it  is  thrown  in  dead  furrows  that  are  made  in  the  row 
where  the  trees  are  to  be  set,  and  then  covered.  The  manure  will 
decay  faster  if  evenly  distributed  over  the  land.  The  trees  will 
gather  food  from  all  directions  and  form  a  better  root  system. 
Where  the  fertilizer  is  unevenly  distributed,  the  roots  seek  the  most 
fertile  soil  and  are  developed  there  in  greatest  numbers.  As  a  re- 
sult the  water  is  taken  out  of  such  places  very  fast  and  in  dry 
weather  these  spots  dry  out  and  the  greater  part  of  the  root  sys- 
tem is  left  without  water.  Trees  set  on  such  land  will  always  suffer 
more  for  water  than  on  soil  evenly  fertilized. 

Snbsoiling  is  beneficial  on  soil  that  has  a  hard  clay  subsoil. 
Throwing  out  a  deep  dead  furrow  where  the  row  of  trees  is  to  stand 
and  then  filling  again  after  the  trees  are  set  is  often  of  value  both 
to  loosen  the  subsoil  and  to  help  drain  the  land.  These  farrows 
should  run  up  and  down  hill  and  be  as  deep  as  is  possible  to  make 
them  with  the  tools  at  hand.  The  water  that  stands  on  the  ground 
seldom  does  any  harm  to  the  trees  but  the  soil  becomes  packed  and 
in  a  little  dry  spell  bakes  and  dries  out  very  rapidly.  A  short  time 
before  the  trees  are  set  the  land  should  be  stirred  deep  and  th^ 
soil  well  pulverized  and  left  in  a  smooth,  level  condition  free  from 
dead  furrows  and  ridges. 
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CULTIVATION. 

The  cultiyation  of  the  orchard  should  begin  bb  soon  as  the 
trees  are  set  and  continue  throughout  the  life  of  the  orchard.  The 
first  work  should  be  done  with  the  turning  plow  early  in  the  spring 
before  the  trees  start  to  grow.  The  soil  should  be  stirred  deep  and 
well  pulverized.  All  manure  and  trash  that  is  on  the  surface 
should  be  turned  under  and  covered  well  so  that  it  will  decay 
rapidly.  The  plow  should  run  as  close  to  the  trees  as  possible 
without  barking  the  trees  or  limbs  with  the  harness.  A  little 
pruning  of  the  shallow  roots  will  not  harm  the  tree  and  will  often 
be  a  benefit  to  it  by  helping  to  form  a  deep  root  system.  It  is  best 
to  use  a  small  plow,  not  larger  than  12  inches,  for  ^is  work.  The 
furrows  and  ridges  left  will  be  smaller  and  can  be  reduced  and 
leveled  over  with  less  trouble.  The  land  should  be  harrowed  and 
smoothed  down  as  soon  as  plowed.  This  deep  plowing  and  work- 
ing the  soil  ser.ves  several  important  purposes. 

Plowing  and  stirriixg  the  soil  fines  it  and  increases  the  depth 
thus  giving  a  greater  feeding  surface,  foraging,  and  root-hold 
area  to  the  plants.  The  soil  requires  thorough  pulverizing  and 
mixing  that  it  may  give  the  best  conditions  for  root  growth.  There 
is  but  very  little  vegetable  matter  in  the  average  soil  in  Oklahoma 
and  the  soil  when  plowed  simply  breaks  into  small  clods  that  are 
hard  and  compact  and  almost  impenetrable  to  root  growth.  GThese 
clods  yield  very  little  food  to  the  plants,  although  they  usually 
contain  an  abundance.  When  these  clods  are  broken  up  and 
pulverized  so  that  the  air  and  moisture  in  the  soil  can  act  upon  them 
the  plant  food  is  made  available  to  the  plants  and  used  BjTliem. 

One  of  the  most  important  benefits  derived  from  deep  plowing 
is  the  increasing  of  the  water-holding  capacity  of  the  soil.  The 
water  that  is  held  in  the  soil  consists  of  a  thin  film  of  wal:er  sur- 
rounding each  particle  of  soil.  The  finer  the  soil  the  more  water 
it  will  hold.  The  deep  plowing  will  furnish  a  deep  bed  for  the 
water.  The  annual  rainfall  is  great  enough  to  supply  the  wants  of 
all  our  orchard  fruits  but  it  is  so  distributed  that  during  the  spring 
and  fall  there  is  an  over-supply  of  water  and  during  the  summer 
there  is  not  enough  to  supply  the  demands  of  the  trees.  All  the 
methods  of  tillage  that  will  help  to  retain  the  moisture  in  the  soil 
should  be  used  if  possible. 

The  spring  and  summer  cultivation  should  keep  the  surface 
level  and  well  pulverized.    No  weeds  or  grass  should  be  allowed  to 
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.grow  in  the  orchard.  The  weeds  and  grass  are  sometimes  let  grow 
in  the  vain  hope  of  shading  the  ground  and  thus  saving  the  mois- 
ture.  The  result  of  such  a  method  is  that  the  moisture  is  taken  out 
of  the  soil  bj  the  weeds  much  faster  than  it  would  be  by  the  sun. 
Shallow  level  culivation  forms  an  earth  mulch  and  is  the  best 
method  of  conserving  the  soil  moisture.  The  orchard  should  be 
cultivated  after  each  rain  to  break  the  crust  and  prevent  the  soil 
from  baking.  This  cultivation  should  begin  early  in  the  spring 
and  continue  until  late  in  the  summer. 

The  deep  plowing  in  early  spring  and  shallow  cultivation  dur- 
ing the  summer  are  of  great  value  in  reducing  the  soil  temperature 
during  the  hottest  part  of  the  summer.  The  deep  bed  of  soil  ana 
shallow  mulch  act  as  a  dead  air  space  and  prevent  the  heat  pene- 
trating deep  into  the  soil.  This  benefit  of  cultivation  is  most  appar- 
ent on  large  trees  that  are  in  bearing.  The  foliage  retains  a  deep 
^reen  color  until  fall  and  the  fruit  is  full  size  and  well  matured. 
The  trees  can  not  grow  and  mature  fruit  when  the  roots  are  in  dry, 
hot  soil. 

The  method  of  cultivation  described  in  the  foregoing  paragraph 
should  be  put  into  operation  as  soon  as  the  orchard  is  set  and  fol- 
lowed from  year  to  year.  After  the  trees  become  large  and  cover 
most  of  the  ground  the  deep  plowing  may  be  dispensed  with,  and 
the  soil  worked  up  in  the  spring  with  some  form  of  disk  or  spading 
harrow.  The  shallow  surface  cultivation  must  be  continued  as 
long  as  profitable  returns  are  expected  from  the  orchard.  The  prac- 
tice of  seeding  down  the  old  orchard  cannot  be  expected  to  give 
good  results  in  Oklahoma,  unless  the  orchard  happens  to  be  in 
some  very  much  favored  location.  The  long  summers  with  light 
rainfall  will  probably  always  be  the  main  obstacle  in  the  way  of 
such  treatment. 

TOOLS  USED  IN  ORCHARD      CULTIVATION. 

The  ordinary  two  horse  plow  is  the  best  implement  to  use  in 
early  spring.  This  will  stir  the  soil  to  a  good  depth  and  put  it  in 
such  condition  that  the  rain  will  sink  down  and  not  run  off  the 
land.  It  also  leaves  the  surface  open  and  free  from  trash  and  lit- 
ter that  would  be  in  the  way  of  the  cultivator.  The  plow  can  be 
run  as  close  to  the  tree  as  the  team  can  be  driven  without  danger  of 
barking  the  tree  or  limbs  with  the  harness.  If  the  plow  passes  too 
close  to  the  tree  it  should  be  turned  out  of  the  ground  or  raised  so 
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as  to  run  very  shallow.  A  small  plow  six  or  eigtit  inches  wide 
is  very  good  to  finish  around  the  trees  and  along  the  dead  fur- 
rows but  it  is  not  necessary.  Some  form  of  a  plow  is  necessary 
and  the  orchard  can  riot  be  well  cared  for  without  it. 

The  shallow  summer  cultivation  can  be  done  with  several  dif- 
ferent kinds  of  tools.  The  small  shovel  cultivator  is  a  very  good 
tool  and  can  be  used  for  a  great  many  purposes.  The  one  horse 
five  shovel  cultivator  is  one  of  the  best  tools  for  a  small  place. 
It  can  be  adjusted  to  do  almost  any  kind  of  work,  and  to  work  in 
narrow  spaces.  It  destroys  the  weeds,  breaks  up  the  surface  soil 
and  leaves  it  level.  There  are  several  kinds  of  disk  harrows  and 
cut-away  harrows  that  do  good  work  and  leave  the  soil  in  an  almost 
ideal  condition.  The  disk  harrow  is  one  of  the  best  tools  for  sum- 
mer cultivation  of  the  orchard.  It  destroys  the  weeds  and  leaves 
the  soil  level  and  well  pulverized,  thus  forming  a  good  mulch. 
The  cutaway  harrows  are  good  for  surface  cultivation  but  do  not 
as  a  rule  work  well  if  there  is  much  trash  or  weeds  and  grass  on  the 
ground.  The  common  straight  and  slant-toothed  harrow  is  of  great 
value  in  smoothing  down  the  surface  of  the  soil  after  the  plow  and 
heavy  cultivators.  It  is  also  of  value  to  break  the  crust  of  the  soil 
after  a  rain.  There  are  several  kinds  of  spring  toothed  harrows 
that  do  good  work  and  are  valuable  as  surface  cultivators.  The 
roller  and  drag  are  of  but  little  value  in  orchard  cultivation.  The 
roller  can  be  used  to  advantage  sometimes  on  very  loose,  gravelly 
soils. 

CROPPING  THE  ORCHARD. 

The  orchard  should  be  given  clean  cultivation  from  the  start. 
The  trees  should  not  be  compelled  to  share  the  fertility  and  mois- 
ture of  the  land  with  other  crops.  If  this  method  is  followed  from 
the  start  it  will  be  much  easier  to  keep  the  land  free  from  weeds 
and  to  give  the  trees  better  care.  The  will  reduce  the  labor  of 
caring  for  the  orchard  to  the  minimum.  Some  kinds  of  crops<  can 
be  grown  in  young  orchards  without  doing  much  harm  to  the  trees. 
The  hoed  or  cultivated  crops  are  all  that  should  be  planted  be- 
tween the  trees  and  then  the  trees  should  have  plenty  of  room. 
Early  potatoes  and  such  early  maturing  crops  are  best  to  be  used 
for  such  purposes. 

The  cultivation  should  be  primarily  for  the  orchard  and  not 
for  the  crop.    The  moisture  should  be  saved  for  the  trees  as  much 


Digitized  by  VjOOQIC 


184  The  Orchard. 

as  possible.  The  sowed  crops,  such  as  wheat  and  oats  shoald  neyer 
be  grown  in  the  orchard  on  account  of  preventing  cultivation  at  the 
time  it  is  most  needed.  The  growing  of  all  kinds  of  harvest  crops 
should  be  discontinued  under  all  conditions  and  circumstances  after 
the  orchard  is  four  or  five  years  old.  The  trees  draw  moisture  from 
a  much  larger  circle  of  ground  than  that  covered  by  the  top  and  by 
the  time  the  orchard  is  five  years  old  all  of  the  soil  space  will  be 
drawn  on  for  moisture. 

COVER  CROPS. 

Cover  crops  are  crops  grown  on  the  land  during  the  late  sum- 
mer, fall,  and  winter  and  left  on  the  ground  for  the  purpose  of 
covering  the  soil  during  winter  and  thus  preventing  its  blowing,  to 
catch  and  hold  the  rain  and  snow,  to  form  a  mulch,  and  to  add 
vegetable  matter  to  the  soil.  In  young  orchards  the  cover  crops 
are  often  of  great  value  but  in  the  older  orchards  their  value  is  of- 
ten questionable. 

The  value  of  a  cover  crop  depends  much  upon  the  kind  of  crop 
and  the  time  it  is  sown.  Cowpeas  and  plants  of  that  class  are  val- 
uable fertilizing  plants  and  form  a  good  cover  for  the  winter.  The 
greatest  objection  to  this  crop  is  that  it  must  be  sown  early  in  the 
summer  so  that  it  can  make  its  growth  before  frost  in  the  fall. 
This  places  the  crop  on  the  land  during  the  most  of  the  dry  weatner 
when  all  of  the  moisture  is  needed  by  the  trees.  The  bad  effect  of 
this  will  be  noticed  most  on  bearing  trees  by  the  fruit  falling  before 
maturing.  Wheat  and  rye  can  be  sown  much  later  and  will  make 
a  good  cover  for  the  winter  and  furnish  a  good  supply  of  manure 
to  be  turned  under  in  the  spring.  These  crops  would  remove  soil 
moisture  during  the  fall  and  winter  and  would  not  be  harmful  to 
the  trees.  The  peach  tree  might  suffer  loss  of  fruit  buds  if  the 
ground  becomes  too  dry  during  cold  weather,  but  most  of  the  or- 
chard fruits  usually  pass  the  winter  without  suffering  much  for 
water. 

The  coyer  crop  will,  if  properly  handled,  improve  the  physical 
condition  of  the  soil  and  increase  its  water-holding  capacity  but 
there  may  be  a  doubt  as  to  whether  it  will  do  this  to  sufficient  ex- 
tent to  furnish  the  extra  amount  of  water  used  by  the  growing 
crop.  On  June  20,  1899  a  plat  in  the  station  apple  orchard  was 
sown  to  cowpeas.  The  peas  grew  and  made  a  good  mulch  which 
laid  on  the  ground  all  winter  and  was  turned  under  in  March, 
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1900.  July  16,  1900,  the  same  plat  was  sown  to  cowpeas  as  be- 
fore. They  made  a  better  mulch  than  the  previous  crop  and  were 
treated  in  the  same  way.  During  the  summer  of  1899  the  trees 
that  were  surrounded  with  cowpeas  showed  by  comparing  with 
trees  of  an  adjoining  plat  that  was  given  clean  cultivation,  thai 
the  cowpeas  were  robbing  them  of  moisture.  During  the  summer 
of  1900,  however,  no  difference  could  be  seen  in  the  condition  of 
the  trees  in  the  two  plats.  In  January,  1901,  the  measurements  of 
all 'the  trees  were  taken  and  compared  with  measurements  taken 
in  January,  1899.  There  was  no  appreciable  difference  in  the 
growth  made  by  the  two  plats  of  trees.  These  plats  have  not  been 
under  treatment  long  enough  to  furnish  definite  results,  but  it 
seems  to  indicate  that  this  method  of  growing  cover  crops  may  be 
beneficial  on  poor  land. 

MANURING  THE  ORCHARD. 

The  soil  in  most  parts  of  Oklahoma  contains  a  sufficient  sup- 
ply or  plant  food  to  produce  large  thrifty  trees  and  good  crops  of 
fruit.  The  addition  of  decaying  vegetable  matter  to  the  soil  is  the 
best  thing  that  can  be  done  in  most  cases.  This  material  should  be 
applied  in  the  form  of  manure  and  green  crops  as  much  as  possible. 
The  plant-food  contained  in  the  manure  and  green  crops  is  valuable 
when  placed  in  the  soil  but  the  improvement  in  the  condition  of 
the  soil  is  often  of  even  greater  importance.  The  soil  becomes 
more  mellow  and  porous  and  is  capable  of  holding  much  more  wa- 
ter. The  air  can  pass  through  the  soil  much  better  and  carry  on  the 
work  of  decay  much  faster.  The  application  of  commercial  fer- 
tilizer is  not  neccesBary  in  most  cases  and  would  not  pay  for  the 
material  used.  Concentrated  fertilizers  should  be  used  only  on 
land  that  is  in  good  physical  condition  and  well  cultivated.  It 
may  be  used  on  other  land  but  it  cannot  yield  its  best  returns  on 
such  land.  Barnyard  manure  is  the  best  fertilizer  for  most  farms 
and  for  most  crops.  The  use  of  lime  and  wood  ashes  is  to  be 
commended  if  the  land  contains  a  large  amount  of  humus  and  is 
free  from  alkali.  Alkali  lands  can  be  improved  by  thorough  drain- 
age and  the  application  of  large  quantities  of  manure. 

CHOICE  OP  VARIETIES. 

The  subject  of  choice  of  varieties  is  the  one  upon  which  most 
questions  are  asked  and  the  one  upon  which  the  least  satisfao- 
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tory  advice  can  be  given.  The  choice  of  varieties  brings  in  so  many 
]>ersonal  likes  and  dislikes  that  in  the  end  the  orchardist  must  and 
does  choose  his  own  varieties.  The  orchardist  should  first  study 
]iis  soil,  his  location  and  surroundings.  This  will  enable  him  to 
tell  what  class  of  trees  and  fruit  will  be  best  suited  to  his  location. 
With  this  information  in  hand  he  is  able  to  select  the  varieties  that 
suit  him. 

Do  not  covet  a  variety  simply  because  it  was  a  favorite  in  an 
old  orchard  in  another  state,  but  take  those  that  are  doing  well  in 
your  own  locality.  It  is  probable  that  many  of  the  trees  claimed  to 
be  untrue  to  name  are  what  they  were  sold  for.  The  orchardist 
formerly  knew  them  with,  different  condition  of  climate  and  expects 
them  to  be  here  just  like  those  he  used  to  know.  There  has  been 
an  enormous  amount  of  poor  trees  that  were  untrue  to  name  sold 
in  the  territory  and  many  are  still  being  sold.  The  reliable  nur- 
series are  fast  driving  out  these  irresponsible  tree  dealers  and 
should  have  the  entire  support  of  all  fruit  tree  buyers. 

Th  following  varieties  of  fruit  have  been  planted  by  fruit 
growers  in  different  parts  of  the  territory  and  in  most  cases  are  giv- 
ing satisfaction.  The  varieties  are  arranged  in  order  of  their  pref- 
erence by  the  fruit  growers. 

APPLES. 


1. 

Missouri  Pippin, 

16. 

Early  Harvest, 

2. 

Ben  Davis, 

17. 

Grime's  Golden  Pippin 

3. 

Winesap, 

18. 

Sweet  June, 

4. 

Jonathan, 

19. 

Red  June, 

5. 

Arkansas  Black, 

20. 

Wolf  River, 

6. 

Maiden's  Blush, 

21. 

Striped  Red  June, 

7. 

Mammoth  Black  Twl^r, 

22. 

York  Imperial, 

8. 

Cooper's  Early  White, 

23. 

Summer  Queen, 

9. 

Tellow  Transparent, 

24. 

Romanite, 

10. 

Gano, 

25. 

Sops  of  Wine, 

11. 

Red  Astrachan, 

26. 

Shockley, 

12. 

Lowell, 

27. 

Benoni, 

13. 

Rome  Beauty, 

28. 

Shannon  Pippin, 

14. 

Janet, 

29. 

Buckingham, 

15. 

Oldenberg, 

PEARS. 

1. 

Kieflfer, 

5. 

Garber, 

2. 

Bartlett, 

6. 

Seckel, 

8. 

Duchess, 

7. 

Sheldon, 

4. 

LeConte, 
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PEACHES. 

1. 

Elberta, 

16. 

Hale, 

2. 

Alexander, 

17. 

Oldmlxon   Cling, 

3. 

Champioiit 

18. 

Oldmixon  Free, 

4. 

Crawford's  Late, 

19. 

Indian, 

5. 

Crawford's  Early, 

20. 

Picquet  Late, 

6. 

Heath  Cllngr, 

21. 

Bell's   October, 

7. 

Salway, 

22. 

Crosby, 

8. 

Amsden. 

23. 

Stump, 

9. 

Chinese  Cling, 

24. 

Globe, 

10. 

Gen.  Lee, 

25. 

Wonderful, 

11. 

Mamie   Ross, 

26. 

Snow, 

12. 

Sneed, 

27. 

Family  Favorite, 

13. 

Arkansas  Traveler, 

28. 

Foster, 

14. 

Early  Rivers, 

29. 

Carman, 

15. 

Triumph, 

PLUMS. 

1. 

"Wild  Goose, 

11. 

Weaver, 

2. 

Abundance, 

12. 

Green  Gage, 

3. 

Burbank, 

13. 

Quaker, 

4. 

\Vickson, 

14. 

Wilmeth, 

5. 

Marianna, 

15. 

Satsuma, 

6. 

Damson, 

16. 

Shipper's  Pride, 

7. 

Botan, 

17. 

Miner, 

8. 

Golden  Beauty, 

18. 

Normand, 

9. 

Arkansas  Lombard, 

19. 

Ohio  Prolific. 

10. 

German  Prune, 

CHERRIES. 

1. 

Early  Richmond, 

5. 

Dyehouse, 

2. 

English  Morello, 

6. 

Gov.  Wood, 

3. 

Montmorency, 

7. 

Ostheim, 

4. 

Mayduke, 

8. 

Olivet, 

137 


APRICOTS. 

Observations  made  in  different  parts  of  the  territory  seem  to 
indicate  that  a  full  crop  will  be  very  rarely  obtained.  The  trees 
make  a  good  growth  and  set  an  abundance  of  fruit-buds  which  are 
usually  killed  in  the  winter  or  by  late  freezes  in  the  spring.  The 
blossoming  period  may  be  delayed  from  two  to  four  days  by  keep- 
ing the  branches  of  the  trees  well  coated  with  whitewash  from 
December  until  the  flowers  open.  This  method  will  not,  however, 
be  found  very  efficient.  Last  spring,  two  weeks  after  the  flowers 
were  open,  there  was  enough  frost  to  kill  most  of  the  crop  under 
ordinary  conditions.  Laying  down  as  with  blackberries  has  been 
tried  but  it  is  only  partially  successful.  The  orchardist  must  de- 
pend on  selecting  such  varieties  as  will  best  survive  the  frosts  and 
plant  them  in  such  positions  that  they  will  be  protected  from  the  / 
heat  of  the  sun.    The  Jackson  and  Golden  Bussian  seem  to  stand 
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the  late  frosts  better  than  other  varieties  in  the  station  orchard. 
Although  neither  of  these  have  borne  half  of  a  crop,  they  have  rip- 
ened a  few  fruits  each  year  for  the  last  six  years.  The  following 
are  the  varieties  which  were  planted  by  the  station: 

1.  Alexander  7.  Luizet 

2.  Budd  8.  New  Caatle 

3.  Early  Golden  9.  Oldbers 

4.  Gibb  10.  Peach 
6.  Golden  Russian  U.  Shemsi 
6.  Jackson 

BUYING  THE  TREES. 

It  is  the  best  plan  to  buy  the  trees  in  the  fall  of  some  nearby 
nursery  that  the  buyer  can  visit  and  buy  the  trees  oh  the  ground. 
This  will  save  the  expense  of  freight  and  enable  the  buyer  to  get  the 
trees  home  in  first  class  condition.  Trees  transported  long  dis- 
tances will  usually  live  and  do  quite  as  well  as  locally  grown  trees 
if  they  are  properly  packed  for  shipment  and  are  delivered  in  good 
condition.  If  trees  of  the  desired  variety  cannot  be  obtained  of  re- 
liable nurserymen  it  is  often  a  good  plan  to  buy  good  thrifty  stock 
of  some  other  variety  and  then  the  following  year  bud  or  graft  the 
top  ones  of  the  desired  variety. 

The  buyer  should  not  always  take  the  cheapest  trees.  A  good 
tree  is  worth  more  than  a  poor  one  and  the  difference  in  their  value 
will  grow  greater  as  the  trees  grow  older.  Good  trees  are  the  best 
and  cheapest  for  all  purposes  and  should  always  be  used  if  they  can 
be  secured.  Exhorbitant  prices  do  not  insure  good  trees  and  should 
not  be  paid.  The  variety  of  fruit  that  is  claimed  to  be  entirely  new 
and  the  equal  of  which  has  never  been  known,  is  out  of  place  on  the 
average  farm.  A  strange  characteristic  of  such  varieties  is  that 
they  always  originate  in  some  other  part  of  the  country  and  there  is 
no  orchard  near  in  which  this  variety  is  in  bearing  to  prove  its 
merits. 

The  buyer  should  take  only  trees  that  are  thrifty,  well  grown, 
and  free  from  blemishes  and  indications  of  insects  and  diseases. 
The  tree  should  present  the  characteristics  of  the  variety  to  which 
it  belongs.  They  should  be  well  branched,  wood  firm,  and  buds  well 
developed.  The  budded  and  grafted  trees  each  have  their  strong 
points  and  nature  of  the  variety,  the  location,  and  the  desires  of  the 
grower  must  decide  which  to  take.  The  peach,  plum,  cherry,  and  ap- 
ricot are  almost  always  budded.    The  apple  and  pear  are  usually 
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gratfed,  although  budding  on  these  is  quite  common  in  the  east 
and  is  being  used  more  each  year  in  the  west.  Practically  there  is 
but  little  difference  between  the  whole-root  grafted  tree  and  a 
budded  tree. 

The  whole-root  and  piece-root  grafts  each  have  some  advan- 
tages over  the  other,  and  the  climate,  and  variety  of  the  tree  should 
determine  which  should  be  used.  The  whole-root  graft  requires 
one  seedling  for  each  graft.  The  piece-root  one  seedling  for  every^ 
two  or  three  grafts.  These  are  facts  that  interest  the  nurseryman 
more  than  the  fruit  grower.  The  whole-root  trees  will  grow  much 
faster  for  the  first  three  or  four  years  and  will  form  a  better  and 
more  evenly  distributed  root  system  than  the  piece-root  graft.  It 
will  be  better  braced  and  will  stand  much  better  when  exposed  to 
hard  winds  than  the  piece-root  grafts.  The  whole-root  graft  has  a 
root  system  already  developed  for  it  to  begin  growth  upon.  The  piece- 
root  graft  is  reduced  almost  to  a  cutting  and  must  grow  as  such. 
If  the  cion  of  the  piece-root  graft  is  made  long  and  set  deep  in  the 
ground  it  will  often  strike  roots  and  soon  be  .up  on  its  own  root 
This  is  a  great  advantage  in  very  cold  climates  or  where  the  roots 
winter  kill  badly. 


SETTING  THE  TREES. 

Fruit  trees  should  be  set  in  November  or  December  in  this  lati- 
tude, and  may  be  set  in  March.  They  are  frequently  set  too  close 
together  for  them  to  attain  their  full  size  and  productiveness. 
Trees  are  wide  feeders  and  should  be  set  far  enough  apart  to  devei 
op  their  natural  form  and  size  without  being  crowded  by  neighbor- 
ing trees.  There  should  be  space  enough  between  the  trees  after 
they  are  full-grown  to  admit  of  the  regular  operation  of  cultivation 
and  spraying.  These  operations  must  continue  as  long  as  the  or- 
chard lasts  and  room  must  be  left  for  the  work  to  be  well  done.  The 
distance  at  which  trees  should  be  set  will  depend  much  upon  the 
method  of  pruning  followed.  If  the  trees  are  headed  in  vigorous- 
ly and  systematically  they  may  be  set  one-fourth  or  ono-third  closer 
than  if  allowed  to  grow  to  their  natural  size.  Heading  in  should 
always  be  practiced  with  dwarf  pears  and  many  of  our  best  orchard- 
ists  head  in  their  peaches,  plums,  and  quinces.  Thin  planting  is  the 
safer  rule  for  the  majority  of  cases.    The  following  distances  are 
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aboat  the  best  on  the  average  land  in  Oklahoma  when  the  trees 
are  allowed  to  grow  to  their  full  size: 

Apples  30  to  35  feet  each  way. 

Pears,  stanadard,  20  to  25  feet. 

Pears,  dwarf,  12  to  16  feet. 

Peaches  and  nectarines  20  to  24  feet. 

Plums  and  apricots  20  feet. 

Cherries  20  to  25  feet. 
•       Quinces  16  feet. 

Short-lived  or  early-bearing  trees  are  often  planted  between 
apple  trees.  This  is  sometimes  practiced  with  good  results  bat 
usually  it  is  a  bad  practice  and  results  in  permanent  harm  to  the 
orchard.  While  the  orchard  is  young  there  is  some  unoccupied 
land  that  may  be  planted  to  some  hoed  crop  but  this  land  is  all 
needed  by  the  apple  trees  by  the  time  earlier  bearing  trees  become 
productive.  There  is  not  one  man  in  a  dozen  who  will  cut  out  the 
trees  that  are  bearing  fruit  before  they  have  done  permanent  harm 
to  the  apple  trees.  This  applies  as  well  to  planting  blackberries 
and  the  like  between  orchard  trees  of  any  kind.  The  roots  of  trees 
spread  over  a  much  larger  area  than  'the  top  and  the  roots  will 
be  overlapping  and  robbing  the  slower-growing  trees  long  before 
there  seems  to  be  any  danger  of  crowding.  The  thickly  planted  or- 
chard will  be  more  difficult  to  cultivate  and  keep  in  good  condi- 
tion. 

There  are  many  methods  of  laying  off  the  land  in  preparation  to 
setting  the  trees.  A  simple  method  is  to  lay  off  the  rows  in  both 
directions  with  a  lister  or  stirring  plow.  The  trees  can  then  be 
placed  at  the  intersection  of  the  two  furrows  and  placed  in  line 
with  but  little  work.  The  plow  can  be  run  deep  enough  so  that 
only  a  little  soil  will  have  to  be  moved  in  order  to  place  the  tree.  If 
the  top  soil  is  shallow  and  underlaid  with  a  hard  clay  subsoil  the 
hole  for  the  tree  should  be  made  much  larger  and  filled  with  surface 
soil. 

The  trees  should  be  set  at  the  same  depth  or  a  little  deeper 
than  they  stood  in  the  nursery  row.  If  set  too  shallow  the  crown 
and  roots  are  exposed  to  the  dry  soil  and  air  and  the  tree  is  almost 
sure  to  perish.  If  set  too  deep  the  roots  will  be  in  *cold  earth  and 
will  not  start  into  growth  until  long  after  the  buds  have  startwl. 
This  causes  the  tree  to  start  growth  in  the  early  spring  and  then 
die  as  soon  as  dry  weather  sets  in. 

The  soil  should  be  firmed  well  around  the  roots  and  base  of 


Digitized  by  VjOOQIC 


The  Orchard.  141 

the  tree  to  keep  the  roots  from  drying  and  hold  the  tree  firmly  in 
position.  It  is  a  good  plan  to  lean  the  tree  a  little  toward  the  di- 
rection of  the  prevailing  wind.  The  tree  should  not  lean  more  than 
two  inches  to  the  foot  from  a  perpendicular  line.  If  it  leans  too 
much  it  will  make  a  very  badly  shaped  head. 

WRAPPING  THE  TREES. 

The  rabbits  damage  and  kill  a  great  many  young  trees  during 
the  winter  by  peeling  the  bark  from  the  trunk  and  lower  limbs. 
There  are  several  methods  of  protecting  the  trees,  the  most  com- 
mon of  which  is  to  wrap  the  tree  with  corn  stalks,  hay,  oV  heavy 
paper.  Wire  netting  is  sometimes  used  but  it  is  too  expensive  for 
most  such  work.  The  aim  is  to  wrap  the  tree  so  that  rabbits  cannot 
j-each  the  bark.  This  method  of  wrapping  trees  proves  very  effective 
and  is  well  worth  the  doing.  Some  of  these  protectors  if  properly 
fastened,  may  be  left  on  all  summer  to  shield  the  tree  from  the  hot 
sun.  The  binding  must  not  be  tight  or  it  will  choke  the  tree,  but 
simply  close  enough  to  hold  the  covering  in  place.  The  wrapping 
of  corn  stalks  or  similar  material  is  the  best  if  it  is  left  on  all 
summer.  The  stalks  are  cut  diagonally  and  stuck  into  the  ground 
as  close  to  each  other  as  they  can  be  set.  The  top  is  held  in  place 
by  wrapping  with  a  wire  or  heavy  twine.  This  does  not  form  a 
good  breeding  place  for  the  borers  as  is  commonly  supposed.  There 
can  almost  always  be  some  bugs  found  hiding  in  such  places  but 
they  are  usually  harmless.  The  borers  are  always  worse  in  trees 
that  suffer  from  sunscald  and  drouth  and  seldom  bother  well-pro- 
tected and  fast-growing  trees. 

WASHING  TREES. 

Washing  trees  with  soft  soap  or  blood  to  protect  from  rabbits 
is  often  quite  effectus^l.  Washing  trees  with  blood  is  not  practica- 
ble in  large  orchards  but  can  easily  be  done  two  or  three  times 
each  winter  on  the  average  farm.  This  operation  depends  on  making 
the  bark  distasteful  to  the  rabbits  so  that  they  will  not  bother  the 
trees.  This  method  is  cheap  and  in  many  cases  has  proven  entirely 
-satisfactory. 

The  practice  of  washing  the  trees  with  some  kind  of  strong 

solution  during  the  spring  and  summer  is  looked  upon  by  many  as 

one  of  the  necessary  operations  in  good  care  of  the  orchard.    The 

-object  of  this  wash  is  to  keep  the  trunk  of  the  tree  free  from  in- 
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sects  and  diseases.  It  may  be  a  benefit  to  the  tree  by  softening  tht 
dry  hard  bark  on  stunted  and  bark-bound  trees.  Most  washes  are 
used  for  the  purpose  of  protecting  the  tree  from  the  attacks  of 
borers  and  for  such  purpose  the  value  of  many  washes  is  doubt- 
ful. Soft  soap  is  one  of  the  best  washes  for  young  trees.  It  Ib 
cheap,  easily  made,  and  can  be  made  by  any  one.  One  pound  of 
concentrated  lye  dissolved  in  two  galons  of  water  is  also  a  very 
good  wash.  Neither  of  these  washes  will  entirely  prevent  borers 
and  should  be  used  only  as  one  of  the  operations  of  cultivation  and 
care  necessary  to  keep  the  trees  in  a  healthy  growing  condition. 

PRUNING  THE  TREES. 

Apple  trees  require  pruning  from  the  time  they  are  set  in  the 
orchard  until  they  cease  to  be  of  value  as  orchard  trees.  The  roots 
necessarily  receive  severe  pruning  when  the  trees  are  lifted  from 
the  nursery  row;  the  larger  portion  of  the  roots  remaining  in  the 
ground.  The  roots  that  are  broken  and  mashed  should  be  removed 
and  the  ends  of  all  roots  cut  clean  and  smooth  up  to  sound  bark. 
This  will  put  them  in  much  better  condition  to  heal  over  quickly.  It 
is  best  to  leave  as  much  of  the  roots  on  the  tree  as  possible  and  not 
to  prune  them  any  more  than  is  necessary  to  put  them  in  good  con- 
dition. The  top  should  be  cut  back  severely  to  balance  the  relation 
between  the  leaf  surface  and  the  roots.  The  limbs  can  be  cut  back, 
leaving  only  four  to  ten  inches  of  each  limb.  If  there  are  more  limbs 
than  are  wanted  to  form  the  main  frame  work  of  the  top,  the  extra 
limbs  should  be  cut  out  entirely. 

There  should  not  be  more  than  five  or  six  main  limbs.  The 
top  can  branch  from  these  and  be  formed  better  and  with  less  dan- 
ger of  interfering  branches.  The  first  two  years  after  the  trees  are 
set  in  the  orchard  is  the  time  to  form  the  frame  work  of  the  top 
and  if  the  tree  is  cared  for  and  pruned  properly  during  this  time, 
the  future  pruning  will  be  light  and  easily  done.  It  will  consist  of 
removing  interfering  twigs  and  thinning  the  top  to  admit  air  and 
sunlight. 

The  head  of  the  tree  should  be  formed  low,  the  lower  limbs 
about  two  feet  from  the  ground.  The  low  headed  trees  shade  the 
trunk  and  surrounding  soil  very  early  in  the  life  of  the  tree  and  in 
this  way  form  a  great  protection  against  sunscald.  The  low  headed 
trees  are  not  so  badly  beaten  and  shaken  by  the  wind.  This  point 
is  perhaps  of  greater  value  than  that  of  protecting  from  sunscald. 
This  is  equally  true  of  all  kinds  of  orchard  trees. 
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Pear  trees  Bhould  be  pruned  the  same  as  apple  trees  for  the 
first  five  or  six  years.  After  the  tree  comes  into  bearing  the  top 
must  be  cut  back  each  year.  This  is  especially  true  of  dwarf  pears, 
where  heavy  pruning  is  .one  of  the  conditions  that  help  to  keep 
the  tree  dwarf.  The  fruit- buds  are  formed  on  the  end  of  twigs  or 
spurs  and  it  seldom  happens  that  a  twig  bears  fruit  and  develops  a 
fruit  bud  the  same  year.  Cutting  back  the  top  during  the  winter 
will  cause  the  tree  to  develop  a  larger  number  of  fruit  buds  each 
year. 

Peaches  and  apricot  trees  should  be  set  when  one  or  two  years 
old  from  the  bud.  When  the  trees  are  set,  the  roots  are  pruned 
no  more  than  is  necessary  to  put  them  in  good  condition  and  the 
top  is  pruned  to  almost  a  straight  stick.  The  side  branches  are  cut 
back  to  two  or  three  buds  and  the  central  stem  is  cut  back  to  not 
more  than  two  or  three  feet  in  length.  The  frame  work  of  the  tree 
should  be  formed  about  the  same  as  that  of  the  apple  tree.  The 
trees  should  be  pruned  each  year  to  obtain  the  best  fruit.  The 
trees  nearly  always  set  more  fruit  than  they  can  mature  and  unless 
the  fruit  is  thinned  it  will  be  small  and  of  poor  quality.  The 
trees  should  be  headed  in  during  the  winter  each  year.  This  head- 
ing in  consists  of  cutting  back  the  longest  and  strongest  branches 
and  usually  aims  to  remove  about  one-half  of  last  year's  wood. 
This  serves  the  purpose  of  thinning  the  fruit  and  keeping  the  tree 
within  bounds. 

Plum  trees  should  be  cut  back  about  the  same  as  peach  trees 
when  set.  The  subsequent  pruning  is  more  like  that  given  the  ap- 
ple. The  trees  require  only  a  little  pruning  to  keep  the  top  open 
to  admit  light  and  air.  The  branches  may  be  cut  back  the  same  as 
peach  trees  and  it  will  answer  the  same  purpose  with  the  American 
varieties  only  to  a  less  extent.  The  Japan  varieties  bear  their 
fruit  in  spurs  and  for  that  reason  should  be  pruned  the  same  as  ap- 
ple trees. 

Cherry  trees  should  be  pruned  for  setting  about  the  same  as 
the  peach.  The  care  given  all  trees  in  forming  the  head  is  applica- 
ble to  the  cherry.  After  the  frame  work  for  the  head  is  started 
right  the  trees  will  require  little  pruning  beyond  that  necessary 
to  remove  interfering  branches. 

SPRAYING. 

Spraying  if  properly  done  will  prevent  the  attacks  of  most 
plant  diseases  but  will  cure  plants  of  very  few  diseases  after  the 
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disease  has  gained  a  foothold  on  the  plant.  To  spray  for  each  and 
every  plant  disease  would  be  an  almost  endless  task.  Fortunately 
about  ninety  per  cent,  of  all  the  diseases  that  can  be  prevented  by 
spraying  require  about  the  same  treatment.  Four  good  sprayings 
a  year  will  keep  most  orchards  free  from  disease.  The  first  applica- 
tion should  be  given  before  the  buds  start  in  the  spring;  the  second 
as  soon  as  the  flowers  have  dropped;  the  third  about  two  weeks 
after  the  second,  and  the  fourth  two  or  three  weeks  later.  The  fol- 
lowing solution  is  the  one  in  most  common  use  and  seems  as  well 
adapted  for  all  special  cases  as  for  general  use.  The  copper  com- 
pound is  the  active  part  against  diseases  and  the  Paris  green 
against  eating  insects : 

Bordeaux  mixture  and  Paris  green. 

Copper  sulfate  (blue  vitriol)  4  pounds. 

Quicklime  (not  air  slacked)  4  pounds. ' 

Water,  to  make  50  gallons. 

lyissolve  the  copper  sulfate  in  about  two  gallons  of  hot  water, 
contained  in  a  wooden  vessel,  by  stirring,  or  even  better,  by  sus- 
pending the  sulfate  contained  in  a  cheese  cloth  sack,  in  a  large  buck- 
etful of  cold  water.  With  the  cold  water  and  cheese  cloth  bag,  a 
longer  time  is  required.  Pour  the  sulfate  solution  into  the  barrel 
or  tank  used  for  spraying,  and  fill  one-third  to  one-half  full  of  water. 
Slake  the  lime  by  addition  of  a  small  quantity  of  water,  and  when 
slacked  cover  freely  with  water  and  stir.  Pour  the  milk  of  lime 
thus  made  into  the  copper  sulfate,  straining  it  through  a  brass  wire 
strainer  of  about  30  meshes  to  the  inch.  Pour  more  water  over  the 
remaining  lime,  stir  and  pour  into  the  other;  repeat  this  operation 
until  all  the  lime,  but  stone  lumps  or  sand  is  shaken  up  in  the  milk 
of  lime.  Now  add  water  to  make  50  gallons  in  the  tank  and  add 
four  ounces  of  Paris  green  or  London  purple.  After  thorough  agi- 
tation, the  mixture  is  ready  to  apply.  The  mixture  must  be  made 
fresh  before  using  and  any  left  over  for  a  time,  should  be  "thrown 
out  or  fresh  lime  added. 

Insects  that  have  sucking  mouth-parts  cannot  be  killed  with 
Paris  green  or  London  purple  and  should  be  sprayed  with  kerosene 
emulsion  which  kills  by  contact. 

KEROSENE  EMULSION. 

Dissolve  one-half  pound  hard  soap  in  one  gallon  of  water  (pref- 
erably soft  water)  and  while  still  hot  remove  from  the  fir^  and  add 
two  gallons  of  kerosene.    When  soft  soap  is  used,  take  equal  quan- 
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titles  of  soap  and  oil  and  omit  the  water  before  mixing.  Stir  the 
mixture  violently  by  driving  it  through  a  force  pump  back  into 
the  vessel,  until  it  becomes  a  creamy  mass  that  will  not  separate. 
This  requires  usually  from  five  to  ten  minutes.  The  emulsion  is 
then  ready  to  be  diluted  with  water  and  applied.  For  the  common 
scale  insects  and  hard  bodied  insects,  like  chinch  bugs  use  1  parr 
emulsion  to  8  or  10  parts  water.  For  soft  bodied  insects  (plant 
lice,  etc.)  use  1  part  emulsion  to  15  or  20.  parts  water. 

Spraying  is  not  a  fad  but  as  necessary  an  operation  in  success- 
ful fruit  growing  as  cultivation  ,or  pruning. 

WIND-BREAKS. 

Wind-breaks  should  be  provided  for  the  orchard  and  berry 
patches.  The  south  and  west  sides  should  be  protected  by  planting 
of  trees  near  the  edge  of  the  orchard.  The  south  and  southwest 
winds  have  the  greatest  effect  upon  the  trees  and  are  about  the 
only  winds  that  do  much  harm  to  the  orchard.  There  is  time  and 
labor  connected  with  the  planting  and  care  of  the  wind-break  but 
they  are  well  worth  their  cost. 

A  wind-break  reduces  theeyaporation  of  water  from  the  surface 
of  the  soil  thus  tending  to  mitigate  drought  in  summer  and  root- 
injury  in  winter.  The  value  of  the  wind-break  for  this  purpose  can 
hardly  be  over  estimated.  Enormous  quantities  of  water  are  car- 
ried away  from  the  land  by  the  dry  south  winds  and  anything  that 
will  check  their  force  will  conserve  the  moisture  to  a  great  extent. 

Wind-breaks  lessen  the  amount  of  wind-fall  fruit.  It  is  the 
hard  gales  that  shake  so  many  immature  fruits  from  the  trees.  A 
wind-break  lessens  the  breaking  of  trees  loaded  with  fruit.  It  also 
enables  the  trees  to  grow  straighter.  These  are  not  all  of  the  bene- 
fits to  be  derived  from  wind-breaks  although  they  are  the  most 
important  ones. 

The  following  are  the  most  common  injuries  resulting  from 
a  wind-break. 

Fruit  immediately  adjoining  the  wind-break  is  apt  to  be  much 
injured  by  insects  and  diseases  and  to  be  small  and  inferior  in  color. 
Trees  immediately  adjoining  the  wind-break  are  often  less  thrifty 
than  others.  A  few  other  injuries  are  sometimes  charged  up  to  the 
wind-break  but  they  are  not  very  important.  The  first  injuries 
just  mentioned  can  be  met  and  overcome  by  a  little  work  with  the 
spray  pump,  which  must  be  performed  whether  there  is  a  wind- 

B— 10. 


Digitized  by  VjOOQIC 


146  The  Orchard. 

break  near-by  or  not.  The  second  class  of  injuries  is  caused  by  the 
wind-break  being  placed  too  near  the  plantation  and  is  not  a  fault 
of  the  plantation  in  itself. 

The  best  form  of  wind-break  is  perhaps  formed  by  setting  trees 
four  or  five  feet  apart  in  rows  that  are  about  fiv'e  feet  apart.  There 
should  be  a  space  of  thirty  feet,  and  forty  feet  would  be  better,  be- 
tween the  orchard  and  the  wind-break.  Some  kind  of  fast  growin;^ 
trees  should  be  used.  The  elm,  soft  maple,  catalpa,  and  ranlborry 
are  good  trees  for  this  purpose.  The  best  results  will  be  obtained  if 
the  wind-break  can  be  set  two  or  three  years  before  the  orchard.  The 
wind-break  ifs  properly  cared  for  will  also  furnish  a  constant  supply 
of  posts  and  fire  wood.  Black  locusts  grow  rapidly  and  make  a  good 
wind-break  as  well  as  furnish  excellent  posts.  There  is,  however, 
some  possibility  of  their  being  attacked  by  borers,  aa  in  Kansas, 
though  up  to  this  time,  no  trouble  from  this  source  has  been  ex- 
perienced. 
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VARIETY  TESTS  OF  FRUITS. 


O.  M.  Morris. 


APPLES. 


The  following  Tarieties  set  fruit  in  1901: 

Alexander,  Arkansas  Beauty,  Arkansas  Black,  Baldwin,  Bab- 
bitt, Black's  Annette,  Black  Warrior,  Bledsoe,  Carolina  Red  June, 
Carolina  Watson,  Charlotton  Thaler,  Chester's  Early  White,  Cole's 
Quince,  Cooper's  Early  White,  Cullen's  Keeper,  Dickinson,  Dr. 
Walker,  Duchess,  Duchess  of  Oldenburgh,  Enormous,  Fallawater, 
Fanny,  Fenley,  Gano,  Haas,  Hightop  Sweet,  Jefferis,  Jewett's  Best, 
Jones^  Seedling,  Kentucky  Red  Streak,  Large  Yellow  Bough,  Late 
Strawberry,  Limbertwig,  Little  Romanite,  Lowell,  Maiden's  Blush, 
Mammoth  l^lack  Twig,  May  Pippin,  Maveraek,  Missouri  Pippin,  Nan- 
tahallee,  Nickajack,  Northern  Sweet,  Oldenburgh,  Orchard  Red, 
Plumb's  Cider,  Primate,  Pyle's  Red  Winter,  Red  Bietigheimer, 
Shockley,  Simmon's  Red,  St.  Lawrence,  Stewart's  Golden,  Stump, 
JTrenton  Early,  Twenty  Ounce,  Wagener,  Water,  White  Juneating, 
White  Spanish  Reinette,  Winesap,  Yopp's  Favorite. 

The  following  varieties  bloomed  but  set  no  fruit: 

American  Summer  Pearmain,  Indian,  Kansas  Queen,  King, 
Moon,  Nero,  and  Vandevere. 

PEARS. 

The  following  varieties  set  fruit  in  1901: 

Bartlett,  Clapp's  Favorite,  Duchess,  Early  Harvest,  Keiffer. 

CHERRIES. 

The  following  varieties  set  fruit  in  1901: 
Belle  de  Choisy,  Dyehouse,  Early  Richmond,  English  Morello, 
Montmorency,  Olivet. 

PLUMS. 

The  following  varieties  set  fruit  in  1901: 
Beanty,  Botan,  Burbank,  Emerson,  Forest  Garden,  Golden, 
Hattonkin,  Mrs.  Clifford,  Newton,  Ogon,  Pottawatomie,  Weaver, 
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Wolfs  Free  Stone,  Wooton,  and  Yosebe.    Lone  Star  and  Satsama 
bloomed  but  set  no  fruit. 

APRICOTS. 

The  following  varieties  set  fruit  in  1901: 

Alexander,  Early  Golden,  Gibb,  Golden  Russian,  J.  L.  Budd, 
Jackson,  Luizet,  and  Oldenburgh. 

PEACHES. 

The  following  varieties  set  fruit  in  1901 : 

Alexander,  Alice  Haupt,  Arkansas  Traveler,  Barnes,  Becquett's 
Cling,  Becquett's  Free,  BelPs  October,  Bishop,  Bonanza,  Champion. 
Cobbler,  Crimson  Beauty,  Crothers,  Druid  Hill,   Early  Rivers,  Early        | 
York,  Bldred  Cling,  Gen.  Taylor,  Haynes'  Surprise,  Heath  Free,  I.  B. 
Cling,  June  Rose,  Mamie  Ross,  Miss  Lolo,  Moi  ntain  Rose,  Mrs.        | 
Brett,  Raisin,  Ringold,  Salway,  Scruggs,  Stump,  Sylphide,  Thurber,        | 
Topaz,  Utah  Cling,  Walker,  Wonderful,  and  Yellow  St.  John. 
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TREE  PLANTING. 


O.  M.  Morris. 

The  following  summary  of  trees  set  in  February  1900,  is  of  in- 
terest. The  yearling  seedlings  were  set  in  rows  four  feet  apart 
and  from  tTvo  to  four  feet  apart  in  the  row,  on  a  piece  of  rough  land 
not  suitable  for  farm  crops. 


KIND 


White  Elm 

Soft  Maple 

Catalpa 

filack  Locust .. 

Box  Kider 

White  Ash 

Honev  Locust 


iNO.  1-iv- 

No.  Set 

iDffJunel. 
1901. 

9,000 

7,625 

5,000 

4,800 

5,000 

4,725 

5  000 

4,850 

5.000 

4,000 

8,000 

800 

8.000 

1.000 

Per  cent. 
Dead. 


15 

4 

5 

8 

20 

78 

67 


The  elms  were  in  poor  condition  when  set  out  and  under  nor- 
mal conditions,  a  larger  percentage  would  probably  survive.  The 
seedlings  were  purchased  at  a  cost  of  |3.00  per  thousand. 

Clean  cultivation  is  given  so  long  as  it  is  possible  to  get 
through  the  rows  with  a  horse.  A  portion  of  the  planting  is 
trimmed  and  thinned  as  the  trees  become  larger,  another  is  trimmed 
but  not  thinned,  and  another  is  allowed  to  grow  without  attention. 
The  different  kinds  are  planted  after  a  definite  plan  and  arranged  so 
as  to  furnish  data  later  as  to  the  effect  of  environment  on  the 
growth. 

The  black  locust  has  made  the  strongest  growth,  catalpa  and 
maple  about  equal,  with  the  box  elder  third,  elms  fourth  and  honey 
locust  fifth,  ash  least  of  all.  The  strongest  growing  trees,  black 
locust,  thrive  best  in  mixed  plantings,  but  all  of  the  others  do  best 
in  solid  plantings. 
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WHEAT  PASTURE. 


A.  B.  McReynolds. 

For  the  purpose  of  comparing  the  value  of  growing  wheat  as 
rasture  with  several  of  the  most  common  grasses  grown  for  pas- 
ture, and  preliminary  to  further  work  on  the  subject,  two  samples 
were  collected  February  27, 1901. 

Sample  number  2526  was  taken  from  a  plat  of  medium  early 
seeding.  The  plants  from  three  square  yards  were  carefully  cnt. 
just  above  the  ground.  The  total  yield  of  the  green  plant  froui 
three  square  yards  was  at  the  rate  of  4679  lbs.  per  acre. 

Sample  number  2527  was  taken  from  a  plat  of  early  seeding,  as 
above,  and  the  weight  of  green  wheat  from  two  square  yards  was  at 
the  rate  of  8857  lbs.  per  acre. 

Number  2526  was  for  the  most  part  green  and  fresh  when  sam- 
pled, while  2527  had  lost  nearly  all  of  its  coloring  matter. 

Calculated  from  the  results  which  follow  the  yield  of  dry  mat- 
ter from  the  wheat  plant  at  the  end  of  the  pasture  period  in  a  very- 
favorable  season  was,  in  the  first  case  1680  and  in  the  second  3608 
lbs.  per  acre. 

Holter,  (Pa.  Expt.  Sta.  Beport,  1889,  p.  99),  as  the  result  of  a 
study  of  "blue  grass  mixed  with  white  clover"  found  a  yield  of 
1,612.91  lbs.  of  dry  matter  per  acre  "under  the  most  favorable  con- 
ditions for  tl^e  growth  of  grass,  that  is  a  very  heavy  and  evenly  dis- 
tributed rainfall." 

The  following  table  summarizes  the  results  of  analyses  of  these 
samples  and  the  composition  of  some  pasture  grasses: 


SAMPLE 


No.  aeae  wheat  Plant 

No.  3627       "  *•     

Kentucky  Blae  Graas 

Orchard  Grass 

Eng.  Blae  Grass. 

Timothy 

Ked-top 

Ky.  Blue  Grass  and  White  Clov*r 


Water 

in 

Fresh 

Sub- 

sunce 

Composition  of  Dry  Matter 

Ash 

Pro- 
tein 

Fiber 

N-Free 
Kxtract 

Ether 
Kxtract 

64  10 
69  24 
54  58 

14  86 

18  20 

6  08 

18  94 

16  06 

9  02 

18  18 
18  27 
25  18 

5145 
50  52 
56  85 

206 
196 
2  92 

69  15 

6  52 

7  62 

85  12 

48  89 

285 

65  88 

7  28 

8  68 

88  84 

48  12 

2  28 

69  90 

5  14 

6  96 

8100 

54  65 

2  26 

59  74 

6  06 

6  77 

80  78 

54  25 

2  16 

7180 

8  45 

28  82 

18  59 

48  79 

585 

Source  of 
Analysis 


OriffiDal ...... 

Original 

Ky"Kx.  Sta 

B.  87 

Ky.  Ex.  Sta. 

B.  87 

Ky.Ex.Sta. 

B.  87 

Ky.Kx.su. 

B.  87 

Ky.Ex.Sta. 

B.  87 

Pa.  F.x.  Sta. 

H .  *89 
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While  the  available  data  are  not  sufficient  for  a  satisfactory 
comparison  of  wheat  pasture  with  the  usual  pasture  grasses,  the 
comparison  of  yields  given  knd  the  composition  of  the  growing 
wheat  plant  serve  to  explain  in  part  the  reasons  for  the  high  es- 
teem in  which  Oklahoma  farmers  hold  wheat  pasture.  The  per- 
centage of  protein  is  much  higher  than  in  the  ordinary  grasses.  In 
seasons  similar  to  the  winter  of  1900-01,  wheat  sown  for  the  grain 
will  yield  a  large  amount  of  highly  nutritious  forage.  Wheat  sown 
for  pasture  alone  rarely  failed  to  yield  a  profit  in  the  way  of  vigor- 
ous growth  of  young  stock  and  good  yields  of  milk  from  dairy  ani- 
mals. Wheat  solves,  in  a  large  measure,  the  problem  of  providing 
winter  forage  here  and  the  further  extension  of  its  use  for  this  pur- 
pose gives  promise  of  greater  profit. 


Digitized  by  VjOOQIC 


152  Financial  Statement. 


FINANCIAL  REPORT  OF  THE  OKLAHOMA  AGRICULTURAL 
EXPERIMENT  STATION. 


FOR  THE  YEAR  ENDING  JUNE  30,  1901. 

Dr. 

To  Receipts  from  the  Treasurer  of  the  United  States  as  per 
appropriation  for  fiscal  year  ending  June  30,  1901,  as  per  Act  of 
Congress  approved  March  2,  1887,  f  15000.00. 

Cr. 

By  Salaries 1 |  5430.00 

Labor 2 2496.85 

Publications   3 2046.64 

Postage  and  Stationery 4 426.54 

Freight  and  Express 5 215.41 

Heat,  Light  and  Water 6 472.06 

Chemical  Supplies 7 328.70 

Seeds,  Plants  and  Sundry  Supplies 8 274.08 

Feeding  Stuffs 10     ....  605.99 

Library  . . .  .' . • 11 134,38 

Tools,  Implements  and  Machinery 12 308.98 

Furniture  and  Fixtures   13 549.86 

Scientific  Apparatus 14 30.07 

Live  Stock    15 450.00 

Traveling  Expenses   16 452.44 

Contingent  Expenses  17 •  28.00 

Building  and  Repairs   18. . 750.00 

Total • .115000.00 

We,  the  undersigned,  duly  appointed  Auditors  of  the  Corporation, 
do  hereby  certify  that  we  have  examined  the  booEs  and  accounts 
of  the  Oklahoma  Agricultural  Experiment  Station  for  the  fiscal 
year  ending  June  30,  1901 ;  that  we  have  found  the  same  well  kept 
and  classified  as  above,  and  that  the  receipts  for  the  year  from  the 
Treasurer  of  the  United  States  are  shown  to  have  been  |15000.0O 
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and  the  corresponding  disbursements  f  15000;  for  all  of  which  proper 
Yonchers  are  on  file  and  haye^been  bj  us  examined  and  found 
correct,  thus  leaving  no  balance. 

And  we  further  certify  that  the  expenditures  have  been  solely 
for  the  purposes  set  forth  in  the  Act  of  Congress  approved  March 
2, 1887. 

(Signed:) 

Frank  J.  Wikoff, 
C.  J.  Benson, 
William  M.  Jenkins, 
Attest:  Auditors, 

Henry  M.  Hand,  Custodian. 

SUPPLEMENTARY    STATEMENT. 

Receipts  and  disbursements  of  Station  Sale  Fund. 

Dr. 

July  1,  1900,  Balance   I    924.84 

To  receipts  from  sale  of  station  products • . .     2000.00 

Total    12,924.84 

Cr. 

By  Labor  I  771.24 

Postage  and  Stationery 0.45 

Freight  and  Express   7.15 

Heat,  Light  and  Water 338.03 

Seeds,  Plants  and  Sundry  Supplies 3.85 

Feeding  Stuffs    .  .^ 480.35 

Tools,  Implements  and  Machinery   25.90 

Furniture  and  Fixtures   30.8G 

Traveling  Expenses 32.95 

Contingent  Expenses 2.50 

Building  and  Repairs 392.63 

Balance   838.93 

Total .f  2924.84 


Digitized  by  VjOOQIC 


154  Publioations. 


PUBLICATIONS. 


A  few  copies  of  each  of  the  following  publications  are  still  on 
hand  and  will  be  sent  in  response  to  requests  so  long  as  the  supply 
lasts. 

Annual  Report,  1898-99. — Summary  of  results  of  previous  work 
of  the  station. 

No.  43,  Nov.  1899— Fruits  for  Oklahoma. 

No.  44,  Dec.  1899— Field  crops,  1899. 

No.  45,  Mar.  1900 — ^An  Annotated  catalogue  of  the  ferns  and 
flowering  plants  of  Oklahoma. 

No.  46,  May,  1900— Digestion  trials. 

Annual  Report,  1899-1900. 

No.  47,  Sept.  1900 — Reports  of  wheat  raisers;  Experiments  with 
wheat. 

No.  48,  Dec.  1900— Crop  and  forage  notes,  1900. 

No.  49,  Feb.  1901 — ^A  rhizomorphic  root-rot  of  fruit  trees. 

No.  50,  Apr.  1901 — Manuring  the  soil. 

Address  all  requests  to 

EXPERIMENT  STATION, 

Stillwater,  Okla. 
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Admission    to    college     12 

Agricultural    department,    college 9 

Alfalfa   for    beef    making    98-101 

Annual   precipitation    86-97 

Apple  leaf  rust  116-117 

root-rot  39-44 

varieties 186-147 

Apricot  varieties   .* 137-148 

Artich<5kes  for  hog  pasture  36 

Asparagus  :  BO-51 

B. 

Bag  worm  v 57 

Beef  making  r 98-101 

Bee  keeping    61 

Blackberry  bushes   45-46 

Blackleg   88-97 

vaccine   35 

Board  of  Regents  4 

Borers  in  trees   53-54 

Botany  and  entomology,  college  9 

Breeds  of  fowls  71-73 

Buildings    16 

Bulletins    issued    16 

Buying  fruit  trees 86.  138-139 


Cabbage  bug  - 113 

Cattle  feeding  experiments   29 

Cereal  rusts   117-118 

Chemistry  department,  college   8 

Cherry  tree  aphis  114 

varieties  187-147 

Chicken  cholera    82-83 

Chinch  bugs   ^ 55-57 

false  114-116 

Corn  for  beef -making   98-101 

smut   124-127 

Correspondence   17 

Cottonseed  and  cottonseed  meal  30 

Cottonseed  meal  as  pig  feed   102-107 

Courses   of   study   in    college    10 

Cover  crops   for  orchard    134 

Cowpea  hay  for  swine   108-111 

Cowpeas  for  hog  pasture  " 34 

Crop   and    forage    notes    27-28 

Cropping  the  orchard    183 
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Director's   report    13-18 

DressinfiT  and  shlppizifir  poultry  S4 


IBSqulpment  of  college  8 

EzpenseB  of  groins  to  college   12 


Faculty  of  college  10 

False   chinch    bugrs    114-116 

Fanners'  Institutes   17 

Farm  poultry  keeplngr  63-85 

FeedlnfiT  fowls   73-79 

Field  peas  32 

Financial  statement    152-153 

Free   seeds    62 

Trult  diseases   44-45 

.trees,  buyingr 36 

G. 

-Oapes  in  chickens   82 

<xarden  notes 48 

-Grain   louse    69-61 

-Grapes  vines,   pruning    47 

H. 

Hessian  fly   58-59 

Hog  cholera    36 

Horticultural   department,   college    9 


Insects  in  stored  grain    54-55 

notes    52-53 

troublesome    112-116 

K. 

Kaflr  com  for  beef-making  98-101 

Iv. 

Letter    of    transmittal     5 

Lettuce  and  radishes  48-49 

Library    81 

Location  of  orchard  129-130 

M. 

Mailing    list    17 

Manuring    the    orchard    135 

soil    23 

rMarketing   small   fruits    47-48 
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Mechanical  department,  college  8 

Melon  loilse  67-112 

Mulch   strawberries    47 

N. 

Nankeen  cotton f^ 

New   and    remarkable   plants    87 

o. 

Onion   growing*    51 

Orchard,  the  129-146 

P. 

Pasture  crops  for  hogs 30-S5 

Peach  varieties  ...  137-148 

Peanuts  f  r  hog  pasture  84 

Pear  varieties 136 

Pig  feeding  with  cotton  seed  meal 102-107 

cowpea  hay   108-111 

Pigs    following    steers 100-101 

Plant  diseases    ". 128 

Plant    shade    trees    38 

trees   for   posts    38 

Plum  varieties    187-147 

Poultry   keeping    63-85 

Preparatory   department 12 

Preparation  of  land  for  orchard  130-132 

Press  bulletins   W-82 

Prevention  of  black-leg   88 

Progress  of  college   7 

Protect  blackberry  bushes    45-46 

Pruning  fruit  trees    142-143 

grape    vines    47 

R. 

Radishes  «-4» 

Rainfall   * W-87 

Rape  for  hog  pasture    32-38 

Resources  of  college   7 

Rhubarb 49-56 

Root-rot  of  fruit  trees  39-44 

s. 

San  Jose  scale    57-5$ 

Setting  fruit  trees  139-141 

Short  winter  courses   11-63 

Smuts  of  the  cereals  118-128 

Sorghum  for  hog  pasture 34 

smut 127 

Sparrows  eat  grapes   61-48 

Spraying  fruit  trees  143-H'* 

Station   staff    4-18 

Strawberries,   mulch    46 
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Subjects  of  investi^ration  13-16 

Sugar  beets 29 

Summary  of  press  bulletins  19-62 

Sweet  potatoes  for  hog  pasture 85 

T. 

Tools  used  In  orchard  cultivation  132-133 

Treatment  of  blackleg 93 

Tree  planting    149 

Trees  for  posts   '  38 

shade  39 

Troublesome    Insects    112-116 

V. 

Vaccination  for  blackleg 94-97 

Varieties  of  fruit  135-138 

wheat   22 

Variety   tests    of   fruit    147-148 

Veterinary  science,  college    r 9 

w. 

Washing   fruit   trees 141-142 

Wheat,  continuous  20 

crop 26-27 

experiments    , 19-22 

pasture  150-151 

raising    22-26 

time  of  seeding  21 

varieties   22 

Windbreaks    145-146 

Wrapping  fruit   trees    141 
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VISITORS  ARB  CORDIAIXY  WBLCOMBD  AT  ALL  TiflBS. 

The  publications  of  the  Station  are  sent  free  to  residents  of  the  Territory  on 
request.  All  communications  should  be  addressed,  not  to  indiriduals  or  depart* 
ments  but  to  the 

Experiment  Station,  Stillwater,  Oklahoma. 


Digitized  by  VjOOQIC 


EXCH/.KGE 
UrCHIv^AN  STATE  iCkJiSu^-A< 


LETTER  OF  TRANSMITTAL. 


Stillwater,  Oklahoma,  Julyi,  1902. 
Sir:— 

I  submit  herewith  the  eleventh  annual  report  of  the  Oklahoma  Ag- 
ricultural Experiment  Station,  for  the  fiscal  year  ending  June  30, 
1902.  In  addition  to  the  statement  of  the  work  which  has  been  done 
during  the  year,  and  the  financial  statement  as  required  by  law, 
the  report  contains  several  articles  on  subjects  that  have  a  direct 
bearing  on  the  agricultural  interests  of  the  Territory. 

Very  respectfully, 
Governor  T.  B.  Ferguson,  John  Fields, 

Guthrie,  Oklahoma.  Director. 
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OJklahoma   Agricultural  and 
Mechanical  College. 


Progress. 


The  growth  noted  in  the  last  report  continues  in  a  very  satis- 
factory degree.  The  student  body  has  increased  in  number  to  435, 
and  the  equipment  for  instruction,  outside  of  buildings,  to  a  valuation 
of  approximately  $80,000.  The  building  equipment  has  practically 
doubled  within  the  year,  standing  now  at  a  valuation  of  about 
$100,000. 

Rksourcks. 

The  Oklahoma  Agricultural  and  Mechanical  College  receives 
from  the  government  every  year  the  sum  of  $22,500.  This  is  known 
as  the  'Morrfll  Fund,"  and  is  to  be  expended  for  instruction  and 
appliances  only,  the  Territory  of  Oklahoma  providirg  buildings, 
repairs,  etc. 

The  Agricultural  Experiment  Station,  which  is  a  department  of 
the  college,  receives  from  the  United  States  government,  an  annual 
appropriation  of  $15,000,  to  be  usc:d  solely  for  experimentation  and 
the  publication  of  results.     This  is  known  as  the  *' Hatch  Fund." 

The  territorial  law  provides  for  the  annual  levy  of  one-tenth  of  a 
mill  on  the  taxable  property  of  the  territory  for  the  benefit  of  the 
college.  This,  on  present  valuations,  reaches  about  $6,000.  The 
law  also  sets  apart  one-fifth  of  the  income  derived  from  the  rental  on 
the  lands  granted  to  the  territory  for  the  benefit  of  the  institutions  of 
higher  learning      This  amounts  to  about  $7,500  per  year. 

There  are  other  slight  sources  of  income,  not  necessary  to  detail 
here,  which  raise  the  total  annual  income  of  the  college  and  station  to 
about  $53,000. 
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Equipment— Grounds  a'nd  Buii^dings. 

The  college  campus,  farm,  and  experipient  station  gounds  oc- 
cupy 200  acres  of  land.  At  the  opening  of  the  next  academic  year, 
September,  1902,  four  chief  buildings  and  four  minor  buildings  will 
be  occupied  for  purposes  of  instruction.  Since  the  last  report  was  is- 
sued the  following  additions  have  been  made  to  the  building  equip- 
ment: An  auditorium  with  present  seating  capacity  of  eight  hun- 
dred, ultimate  capacity  of  twelve  hundred;  quarters  for  the  depart- 
ment of  botany  and  entomology;  quarters  for  the  department  of 
domestic  economy;  building  for  the  department  of  mechanical  engi- 
neering; boiler  house  and  smokestack;  and  a  commodious  barn  for  the 
college  farm. 

Library. 

The  college  has  a  well  selected  library  containing  8,000  bound 
volumes  and  ir,ooD  pamphlets.  The  books  are  kept  in  a  fire-proof 
stack  room,  and  a  pleasant  and  commodious  reading  room  is  provided 
immediately  adjoining.  Students  are  permitted  under  proper  re- 
strictions to  take  books  to  their  rooms.  The  best  reference  books 
and  the  leadiag  periodical  publications  are  at  the  disposal  of  students- 

Mechanical  Department. 

The  new  engineering  building,  to  be  occupied  upon  the  opening 
of  the  fall  term,  will  add  greatly  to  the  efficiency  of  this  department. 
The  equipment  includes  a  machine  shop,  a  carpenter  and  pattern 
making  shop,  a  blacksmith  shop,  a  foundry,  and  a  drawing  room, 
besides  the  electrical  engineering  laboratory,  all  of  which  are  fully 
provided  with  the  latest  and  best  machinery,  instruments,  tools,  and 
appliances. 

Department  of  Chemistry. 

This  department  is  located  in  the  new  chemistry  building,  oc- 
cupying the  basement,  a  lecture  room,  quantitative  laboratory,  and 
offices  on  the  first  floor,  the  entire  second  floor,  and  the  attic — the 
remainder  of  the  building  being  occupied  by  the  experiment  station. 
The  qualitative,  quantitative,  and  private  laboratories  are  fitted  for 
the  best  service,  and  the  department  is  equipped  with  the  best  modem 
apparatu-%,  glassware,  chemicals,  analytical  and   assay   balances,    etc. 
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Pressure  of  numbers  has  already  rendered  necessary  the  equipping  of 
an  additional  laboratory  in  the  new  building. 

Department  of  Botany  and  Entomology. 

The  apparatus  in  this  department  is  all  of  recent  make  and  of 
the  best  to  be  found  on  the  market — including  28  simple  and  com- 
pound microscopes,  hand  lenses,  microphotographic  apparatus, 
camera  facilities  and  slide  mounts,  collections  of  plants,  insects, 
woods,  fibers,  seeds,  etc. ;  wall  charts,  models,  etc.  The  department 
will  move  into  new  and  well  arranged  quarters  in  the  library  building 
at  the  opening  of  the  fall  term. 

Department  of  Zoology  and  Veterinary  Science. 

The  quarters  of  this  department  in  the  library  building  consist 
of  a  laboratory  for  general  biological  work,  a  bacteriological  labora- 
tory, a  laboratory  for  experiment  station  work,  a  laboratory  for 
special  work,  and  a  lecture  room.  Among  the  extensive  equipment 
of  the  department  are  twenty  compound  Zeiss  and  Leitz  microscopes, 
micrometers  and  cameras,  microtomes,  dissecting  instruments,  dissec- 
tible  models  of  various  types  of  animals,  skeletons,  prepared  skins  of 
birds  and  mammals,  etc. 

Department  of  Agriculture. 

The  equipment  of  this  department  has  been  greatly  increased 
during  the  year.  A  two-story  brick  barn,  60x96  feet,  has  been 
erected  which,  in  addition  to  providing  storage  space  for  hay  and 
grain  and  stabling  for  live  stock,  contains  a  room  for  stock  judging. 
The  farm  of  200  acres,  with  the  experiments  of  the  station  contin- 
ually under  way,  constitutes  the  laboratory  of  this  department. 
Four  breeds  of  cattle  are  represented,  viz:  Short-horns,  Herefords, 
Aberdeen  Angus,  and  Red  Polls.  The  breeds  of  swine  represented 
are  Berkshires.  Poland  Chinas;. Duroc  Jerseys,  and  Chester  Whites; 
of  sheep,  Shropshire  and  Cotswold;  horses,  Percheron.  A  farm 
dairy  will  be  equipped  in  time  for  next  year's  use. 

Department  of  Horticulture. 

This  department  is  equipped  with  complete  lines  of  garden  seed- 
ers, tools  for  lawn  work,  spray  pumps,  garden  tools,  charts  and  mod- 
els, herbarium,  microscopes,  etc.     It  has  at  its   command,    also,   the 
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extensive  vineyards  and  orchards  of  the  experiment  station,  includ- 
ing fifty  thousand  trees  and  vines,  and  for  instruction  in  forestry,  a 
plantation  of  forty  thousand  forest  trees. 

Department  of  Domestic  Economy. 

This  department  will  move  into  its  new  and  commodious  quar- 
ters jn  the  Library  building  at  the  opening  of  the  fall  term  in  Sep- 
tember. The  equipment  of  the  department  will  include  a  kitchen 
laboratory,  class  dining  room,  two  sewing  rooms,  office  and  store 
rooms. 

Other  Departments. 

The  departments  of  English  language  and  literature,  of  foreign 
languages,  and  of  history  and  political  economy,  are  properly  sup- 
plied with  facilities  for  instruction,  and  are  represented  with  special 
fulness  in  the  library.  The  department  of  mathematics  has  exten- 
sive appliances  for  demonstration,  instruction,  surveying  and  other 
practical  work.  The  printing  office  is  suitably  equipped  for  instruc- 
tion, which  is  its  primary  purpose.  The  regular  college  publication^ 
The  College  Paper,  is  issued  by  this  department.  Under  student, 
management,  and  the  general  job  work  of  the  college  is  done  .by  it. 
The  department  of  stenography  and  typewriting  is  equipped  witb 
typewriters  and  other  necessary  appliances. 

Faculty. 

The  college  has  a   faculty  of   tvsenty    members,    each   specially- 
trained  in  the  department  under  his  charge. 

Courses  of  Study. 

Fnoni  the  above  statement  it  will  be  seen  that  the  present   facil- 
ities of  the  college  are  ample  to  %\v^   a   high-grade   practical   higher 
education.     Five  courses  are  offered,  all  requiring  four  years  (exclu- 
sive  of   the   preparatory   department)   and    all    leading   to   the   de- 
gree of  Bachelor  of  Science: 

I. — General  Science  and  Literature  course. 

II. — Agricultural  course— including  Horticulture  and  Veterinary- 
Science. 

III.— Mechanical     Engineering     course — including     Electrical 
Engineering. 
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IV.  — Courses  in  Special  Sciences. 

1.  Chemistry. 

2.  Biology — with  majors  in  botany  or  zoology. 

The  branches  pursued  in  the  several  collegiate  courses  may  be 
summarized  as  follows: 

Language  and  Literature. 

Rhetoric,  etymology  and  structure,  theme  work,  English  and 
American  literature,  literary  interpretation  and  criticism:  German 
and  Latin. 

Mathematics. 

Algebra,  geometry,  descriptive  geometry,  trigonometry,  survey- 
ing, analytical  geometry,  calculus. 

Mechanics. 

Electricity,  magnetism,  mechanical  drawing,  kinematics,  steam 
boilers  and  engines,  thermodynamics,  machine  design,  wood- work- 
ing, blacksmithing,  etc. 

Science,  Pure  and  Applied. 

Agriculture  and  horticulture,  domestic  economy,  chemistry, 
physics,  botany,  entomology,  zoology,  comparative  anatomy,  general 
biology,  physiology,  geology,  assaying,  bacteriology,  materia  med- 
ica,  .normal  and  pathological  histology,  embryology,  etc. 

Miscellaneous. 

Elements  of  law,  political  and  industrial  history  of  the  United 
States,  English  history,  general  history,  psychology,  sociology, 
civics,  economics,  etc. 

Short  Winter  Coursbs. 

During  a  portion  of  the  winter  term,  practical  instruction  is 
given  in  matters  directly  related  to  farming,  stock  raising  and  fruit 
growing,  and  the  management  af  steam  engines,  with  special  atten- 
tion to  machinery  used  on  farms.  Any  person  over  sixteen  years  of 
age  may  take  this  work,  no  examination  for  admission  being  pc- 
quired.  A  circular  describing  the  work  of  these  courses  in  detail 
will  be  issued  in  November.     In  1903  they   will  cover  eight   weeks. 
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from  January  6  to   February   27.     The  following  list  contains  the 
work  which  will  be  given  at  that  time: 

Principles  of  Breeding — 4  lectures. 

Study  of  Breeds — 10  lectures. 

Stock  Judging  —10  hours. 

Diseases  of  Live  Stock — 18  lectures. 

Stock  Feeding — 12  lectures. 

Farm  Dairying — 9  lectures. 

Crops  for  Oklahoma — 18  lectures. 

Farm  Machinery  and  Equipment — 12  lectures. 

Steam  Engines  and  Boilers — 8  lectures. 

Maintenanx^e  of  Soil  Fertility — 9  lectures. 

Orchards  and  Small  Fruits — 18  lectures. 

Troublesome  Insects — 9  lectures. 

Elementary  Botany — 9  lectures. 

Farm  Hygiene;  Water  Supply — 10  lectures. 

Legislation  and  Laws  AflFecting  Farmers — 12  lectures. 

Farm  Accounts,  Mortgages,  etc. — 12  lectures. 

Work  in  blacksmithing,  steam  engines  and  boilers,  veterinary 
practice,  dairying  and  practical  horticulture  will  be  given  in  the  after- 
noons in  so  far  as  the  facilities  of  the  college  will  allow. 

The  lectures  will  be  supplemented  by  practical  work  in  the  dairy, 
barns,  shops,  and  orchards,  designed  to  fix  and  illustrate  the  methods 
and  practices  advised.  It  is  practical  instruction  throughout  and 
planned  to  give  the  most  that  is  possible  in  so  short  a  time. 

OTHER  SPECIAL  COURSES. 

The  college  also  offers  instruction  in  stenography,  typewrit- 
ing, and  printing. 

ADMISSION   TO   COLLEGE. 

To  enter  the  freshman  class  the  applicant,  under  the  territori- 
al law,  must  be  at  least  14  years  of  age,  and  must  pass  a  satisfactory 
examination  in  the  following  subjects:  Reading,  spelling,  penmanship, 
geography,  United  States  History,  grammar,  and  arithmetic.  It  is 
urgently  recommended  also,  that  he  be  well  prepared  in  physical  geo- 
graphy and  civil  government,  as  these  subjects  are  covered  in  our 
preparatory  department. 
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PREIPARATORY  DEPARTMENT. 

In  order  to  meet  the  wants  of  those  whose  school  facilities 
have  not  been  sufficient  to  prepare  them  for  the  collegiate  work  a  pre- 
paratory or  sub-collegiate  course,  extending  through  two  years, 
has  been  provided,  which  gives  a  thorough  and  approved  training  in 
all  the  branches  above  mentioned,  and  in  civil  government,  physic- 
al geography,  and  free-hand  drawing.  To  enter  the  preparatory  de- 
partment the  applicant  must  be  sixteen  years  of  age. 

EXPENSES. 

Tuition  is  free.  An  incidental  fee  of  one  dollar  per  term  is  charged 
students  entering  from  Oklahoma  and  Indian  Territories.  A  fee  of 
five  dollars  per  term  is  charged  students  under  twenty-one  years  of  age 
entering  from  else-where.  Text  books  will  cost  from  $3.00  to  $5.00 
per  term.  Special  students  in  stenography  and  typewriting  are  charg- 
ed $2.00  per  term  for  use  of  typewriter.  A  deposit  of  $2.00  a  term  is 
required  of  all  students  in  the  Sophomore  class  in  chemistry  to  cover 
laboratory  breakage. 

OPENING. 

Entrance  examinations  for  the  fall  term,  1902,  occur  September  8 
-9.  Fall  term  begins  September  10.  For  catalogue  and  full  infor- 
mation address 

A.  C.  Scott,  President, 
Stillwater,  Okla. 
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OKLAHOMA  AGRICULTURAL  EXPERIMENT  STATION. 

REPORT  OF  DIRECTOR. 

The  unusual  climatic  conditions  of  the  past  year  brought  for- 
ward many  pressing  problems  requiring  immediate  solution  and 
made  it  necessary  to  modify  plans  to  some  extent  to  fit  the  situation 
incident  to  a  dry  year.  The  table  showing  the  annual  precipitation 
for  a  series  of  years  printed  on  another  page  will  serve  to  indicate 
the  extent  of  the  drouth.  Its  results  were  felt  in  every  line  of  sta- 
tion work.  While  a  misfortune  to  the  agriculture  of  the  territory, 
the  deficiency  of  precipitation  afforded  the  station  an  opportunity  to 
study  questions  which  otherwise  would  not  be  considered  and  the 
year  as  a  whole  has  been  a  profitable  one  to  the  work  of  the   station. 

Subjects  of  Inv.estigation. 

The  work  with  field  crops  covers  wheat,  com,  cotton.  Kafir 
corn,  castor  beans,  oats,  barley,  and  emmer.  Variety  tests  are  made 
where  there  yet  seems  a  doubt  as  to  suitable  varieties  but  most  of  the 
work  is  directed  toward  the  study  and  development  of  methods  of 
culture  adapted  to  this  climate.  The  moisture  in  the  soil  is  deter- 
mined at  frequent  intervals  thus  affording  valuable  data  for  comparison 
with  the  yields  which  are  obtained.  The  continuous  cropping  and 
rotation  experiments  described  in  the  last  annual  report  of  the  station 
are  being  continued.  The  present  completes  the  third  year  of  this 
experiment  but  a  much  longer  time  will  be  required  before  results  of 
consequence  will  be  obtained. 

Annual  forage  crops  are  receiving  the  share  of  attention  which 
their  importance  merits.  The  manner  in  which  dwarf  Essex  rape 
withstood  the  drouth  of  last  season  showed  its  value  and  as  a  result,  a 
large  acreage  has  been  sowed  by  farmers.  The  arrangement  of  pas- 
ture lots  to  be  described  later  makes  it  possible  to  procure  much  val- 
uable data  and  to  show  the  results  on  a  practical  scale.  Cowpeas, 
sorghum,  peanuts,  field  peas,  oats,  wheat,  and  rye,  in  addition  to 
rape,  are  grown  for  hog  pasture.  Sugar  beets  and  mangels  are  also 
grown  for  winter  feed. 
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Experiments  with  grasses  and  alfalfa  have  given  some  valuable 
conclusions.  Of  the  grasses  thus  far  tried  for  pasture,  Bermuda 
grass  seems  to  be  the  only  one  that  gives  promise  of  success.  Small 
plats  of  it  have  b^en  growing  on  the  station  farm  for  ten  years  and 
have  withstood  the  winters  and  hard  usage  and  at  the  same  time, 
have  n')t  spread  to  a  troublesome  extent.  An  effort  is  now  being 
made  to  get  a  stand  of  Bermuda  grass  on  some  high,  alkali  land  not 
suited  for  cultivated  crops.  The  dry  weather  of  last  summer  did  not 
appear  to  affect  the  growth  of  Bermuda  grass  nor  to  injure  its  vital- 
ity, while  other  tame  grasses  were  either  killed  out  or  the  stand 
greatly  reduced. 

While  very  light  crops  of  alfalfa  were  secured  on  the  station 
farm  last  year,  by  manuring  and  disking  at  proper  times,  the  fields 
-were  brought  through  with  an  increased  rather  than  a  reduced  stand 
and  are  now  in  excellent  condition,  having  yielded  two  heavy  cut- 
tings up  to  June  loth  of  the  present  year.  This  success  with  alfalfa 
on  land  that  has  a  subsoil  of  stiff,  tenacious  hard-pan  through  which 
the  alfalfa  roots  can  scarcely  penetrate,  if  at  all,  should  encourage 
the  seeding  of  large  areas  to  this  valuable  crop.  The  mistake  of 
regarding  alfalfa  as  a  pasture  rather  than  a  hay  crop  continues  to  be 
made.  On  a  few  soils,  after  a  stand  of  alfalfa  is  once  secured,  hogs 
may  be  pastured  on  it  with  profit.  But  on  the  majority  of  the  soils  of 
the  territory,  pasturing  alfalfa  serves  only  to  discourage  farmers 
from  giving  this  valuable  crop  a  thorough  trial  in  its  legitimate  place, 
as  a  hay  crop. 

Because  of  the  high  price  of  corn,  Kafir  corn,  and  alfalfa,  and  of 
the  demand  for  information  concerning  the  feeding  of  cottonseed  pro- 
ducts to  steers  and  hogs,  a  repetition  of  experiments  with  the  former 
was  postponed.  An  outline  of  the  plan  of  an  experiment  with  steers 
fed  cottonseed  products  and  wheat  meal  and  a  brief  statement  of 
the  results  are  printed  in  the  summary  of  press  bulletins. 

The  experiments  in  feeding  cottonseed  meal  along  with  other 
grain  to  hogs  were  continued  with  interesting  results.  Wheat  meal 
instead  of  corn  meal  was  used  in  two  trials  not  yet  reported,  thus  giv- 
ing further  data  as  to  the  value  and  manner  of  feeding  wheat 
where  corn  is  too  high  in  price  to  be  fed  at  a  profit.  A  report  of  this 
etrork  will  appear  as  a  bulletin  of  the  station. 
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The  station  has  continued  to  supply  vaccine  for  the  prevention  of 
black-leg  in  cattle,  123,620  doses  having  been  distributed  among  1552 
stockmen  during  the  year.  This  has  brought  about  an  appreciation 
of  the  efficacy  of  vaccination  and  very  materially  reduced  the  loss- 
es from  this  disease.  In  general,  excellent  results  have  been  report- 
ed from  the  use  of  the  vaccine  prepared  by  the  station.  An  occasion- 
al complaint  is  received  that  death  has  resulted  after  vaccination.  In- 
vestigation of  these  cases  has  nearly  always  shown  that  the  looses  have 
been  due  to  a  careless  disregard  of  the  directions  furnished  by  the 
station.  In  one  case,  instead  of  injecting  the  vaccine  by  means  of  a 
hypodermic  syringe  properly  sterilized,  a  slit  was  cut  in  the  hide  and 
the  vaccine  was  poured  in,  first  from  a  medicine  dropper  and 
when  that  broke,  from  a  tea  spoon.  Strange  as  it  may  appear,  no  ill 
effects  followed  but  the  incident  serves  to  illustrate  the  extent  to 
which  directions  for  ushig  the  material  are  disregarded. 

The  distribution  of  black-leg  vaccine  has  continued  through  three 
years  and  has  served  to  acquaint  stockmen  with  the  necessity  for 
and  efficacy  of  vaccination.  Having  accomplished  this,  which  is  a  le- 
gitimate function  of  the  work  of  the  station  in  distributing  information, 
funds  other  than  those  derived  from  the  federal  government  should  be 
provided  for  the  continuance  of  the  work  if  it  is  desired.  A  vigorous 
campaign  against  this  disease  carried  on  under  the  auspices  of  the  ter- 
ritorial livestock  sanitary  commission  would  result  in  practically 
eradicating  it  from  the  herds  of  the  territory. 

The  parasites  of  domestic  animals  have  been  studied,  both  in 
the  laboratory  and  on  the  farm.  A  vat  suitable  for  the  dipping 
of  hogs  and  sheep  has  been  constructed  and  trials  are  made  of  var- 
ious preparations  for  the  destruction  of  these  pests.  The  results  of 
the  work  as  far  as  completed  have  been  published  as  a  bulletin  of 
the  station. 

An  investigation  of  loco  plants  and  the  loco  disease  begun  last 
year  has  up  to  this  time  yielded  no  practical  results.  It  is  planned 
to  continue  this  work  in  the  hope  that  some  means  of  ridding  th< 
ranges  of  the  plant  may  be  devised  and  that  some  treatment  for  th( 
disease  may  be  discovered. 

The  experiment  with  castor  beans  for  the  purpose  of  developim 
and  improving  varieties  which  was  begun   last  year   has   been  ex 
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tended  and  preliminary  work  with  cotton  along  the  same  lines  is  in 
progress.  This  work  is  necessarily  slow  and  to  be  effective,  the  in- 
terest of  practical  men  must  be  enlisted.  To  this  end,  a  bulletin 
bearing  upon  the  popular  side  of  plant  breeding  has  been  issued. 

The  results  of  several  years  of  investigation  of  the  potato  crop 
were  summarized  and  issued  as  a  bulletin.  Work  with  potatoes  is 
still  being  continued  with  the  hope  of  further  improving  upon  meth- 
ods of  keeping  them  for  winter  use.  The  vineyard  and  orchard  on 
the  station  grounds  afford  much  material  for  the  study  of  fruit  pro- 
duction but  much  use  is  made  of  the  commercial  orchards  and  vine- 
yards in  different  parts  of  the  territory.  The  study  of  conditions  as 
they  are  met  in  practice  is  found  to  be  far  superior  to  endeavoring  to 
make  conditions  to  order  so  that  they  may  be  studied.  The  root-rot 
•disease  of  fruit  trees  first  described  in  bulletin  No.  49  of  this  station 
continues  causing  serious  losses.  As  yet,  no  further  information 
than  that  contained  in  the  bulletin  is  available. 

The  station  has  continued  giving  forestry  a  large  share  of  at- 
tention, both  in  the  way  of  experimental  plantings  on  the  station 
:groundsand  in  the  study  of  the  native  timber  and  commercial  plant- 
ings elsewhere  in  the  territory.  Already  results  of  much  value  have 
been  obtained  and  the  frequent  requests  for  advice  and  aid  in  plant- 
ing and  caring  for  trees  are  met  by  publications  of  the  station,  by 
<:orrespondence,  and  by  consultation  with  interested  persons. 

The  following  tabular  statements  taken  from  the  records  of  the 
horticultural  department  show  the  success  which  is  being  attained  on 
the  upland  vSoil  of  the  station  farm: 


Set  in  spring  of  1898,  cultivated  two  years; 


Kind. 


Soft  Maple 

White  Elm 

Black  Locust.. 

Catalpa 

Hard  Maple.,.. 
Black  Birch  ... 
Wild  Cherry... 
White  Ash 


No.  Set 


1500 
1500 
333 
1599 
2558 

270 
320 


Per  cent  dead 
Dec.  1st,  1901. 


87 


I 

78 

100 

6 


Growth  1 901. 


I  ft. 
I  ft. 
I  ft. 
oft. 
oft. 


2  in 
7  in. 

10  in. 

11  in. 
6  in. 


1  ft.  o  in. 

2  ft.  oin. 


Height 

Jan.  I.  '02. 


9  ft.  5  in. 
9  ft.  10  in. 
16  ft.  10  in. 
9  ft.  10  in. 
7  ft.  2  in. 

9  ft.  10  in. 
8  ft.  11  in. 


*Some  trees  removed,  record  incomplete. 
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Set  in  February,  1900,  mixed  planting; 


Kind. 


White  Elm 

Soft  Maple 

Catalpa 

Black  Locust ... 

Box  Elder 

White  Ash 

Honey    Locust 


No  Set. 


6690 
3964 
3540 
4200 
1880 

200  T 


No.  Living 
June  I,    1902. 


3345 
1585 
3080 

3948 
564 
440 

438 


Per  cent  dead 


50 
60 

13 
6 
70 
78 
So 


Set  in  February,  1900,  solid  planting; 


Kind. 


White  Elm 

Soft  Maple 

Catalpa 

Black   Locust... 

Box  Elder  

White   Ash 

Honey   Locust.. 


No.  Set. 


23  ro 

1036 

560 

800 


999 
800 


No.    Living 
June  1,  1902. 


1871 
1015 

529 
67S 
297 

357 
562 


Per  cent  dead. 


19 

2 

5 
15 
73 
64 
29 


The  planting  of  trees  for  shade  on  the  college  and  station 
grounds  has  been  given  considerable  attention  with  good  scccess. 
For  general  plantings  of  this  character,  it  appears  that  alternating 
the  white  elm  with  the  black  locust  will  probably  be  found  the  most 
satisfactory.  The  locusts  make  a  rapid  growth  and  furnish  quick 
shade  while  the  permanency  and  beauty  of  the  ekn  place  it  at  the 
head  of  the  list  for  shade. 

Bulletins  Issued. 

The  following  bulletins  have  been  issued  during  the  year: 
No.  51,  December,  1901. 

Feeding  Cottonseed  meal  to  Hogs,  by  F.C.  Burtis  and  J.  S.  Malone. 
A  statement  of  the  results  of  an  experiment  in  fattening  hogs  on 
rations  containing  cottonseed  meal  fed  continuously  and  intermittent- 
ly in  comparison  with  corn  meal  and  a  mixture  of  corn  meal  and 
wheat  middlings. 
No.  52,  December,  ifoi. 

Tke  Potato  firop,  Variety  Tests  of  Cakbage,  by  O.  M.  Mwris. 
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A  statement  of  the  methods  practiced  by  potato  growers  in  Pot- 
tawatomie county  and  of  the  results  of  experiments  in  growing  and 
storing  potatoes  carried  out  at  the  station.  A  summary  of  the  re- 
sults of  variety  tests  of  cabbage  extending  through  two  years. 

No.  53,  June,  1902. 

Common  Parasites  of  Domestic  Animals,  by  L.  L.  Lewis. 

A  description  with  illustrations  of  the  parasites  most  common    in 
the  territory  together  with  suggested  remedies  for   their   destruction 
and  an  illustration  of  a  dipping  vat  for  hogs  and  sheep. 
No.  54,  June,  1902. 

The  Improvement  of  the  Castor  Plant,  by  W.  R.  Shaw. 

A  popular  statement  of  the  purposes  of  an  experiment  in  plant 
breeding  now  being  conducted  by  the  station  and  of  the  methods  of 
seed  selection  and  improvement  which  may  be  employed  to  advantage 
by  farmers  generally. 

Press  Bulletins,  Nos.  74  to  85. 

These  are  summarized  elsewhere  in  this  report. 

Buildings. 

The  erection  of  a  new  barn  for  the  use  of  the  college   and  station 
has  afford  needed  relief.      Hitherto,  the  experiments  in  feeding   have 
been  carried  but  under  diflSculties  because  of  lack  of   space   in   which 
to  store  rough  feed  and  advance  supplies  of  grain  and  feeding  stuffs. 
The  facilities  now  at  hand   meet   the   requirements  for  the   work   ia 
feeding.     The  accompanying  diagram  shows  the  arrangement   of   the" 
buildings,  feed  and  pasture  lots,  and  driveways  on  the  farm.     Fences 
of  different  patterns  and  makes  have  been  used  in  enclosing   the   lots  • 
so  that  they  may  be  compared  under  actual  conditions   of  farm   prac-  ■ 
tice  and  that  visitors  may  have  an  opportunity  to  examine  them^ 

The  construction  of  an  addition  to  the  Library  building  ha&  pre^- 
vided  an  excellent  laboratory  for  station  work  in  botany  and  enfeJ*^- 
mology.  The  veterinary  deparment  of  the  station  is  on  the  same 
floor  in  the  original  part  of  the  building.  The  agricultural  depart- 
ment will  occupy  the  basement  and  one  room  on  the  first  floor  of  the 
Central  feuilding  during  the  coming  year,  the  building  which  it  has 
occupied  being  moved  near  the  barns  to  be  used  as  a  residence  for  the 
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herdsman.  The  horticultural  department  continues  to  occupy  the 
frame  building  formerly  used  as  a  veterinary  laboratory.  It  would 
greatly  facilitate  the  work  of  the  station  if  the  agricultural,  horticul- 
tural, and  chemical  departments  could  be  provided  quarters  in  a 
suitable  building. 

A  small  building  for  housing  the  rabbits  used  in  the  study  of  an- 
imal diseases  has  been  provided  and  needed  repairs  have  been  made 
from  time  to  time. 

Mailing   List. 

The  following  shows  the  number  of  names  on  the  station  mailing 
list.  May  i,  1902: 

Oklahoma  farmers 1 1729 

Indian  Territory  farmers 3763 

Outside  list 2422 

Local  newspapers 237 

Outside  newspapers 140 

Foreign 24 


Total       iS,3i5 
The  publications  of  the  station  are  sent  to  all  who  request  them 
so  long  as  the  supply  lasts.        A  list  of  those  still  available  is  printed 
at  the  end  of  this  report. 

CORRESPONDKNCE. 

There  has  been  a  continued  increase  in  the  correspondence  of  the 
station.  The  printing  of  press  bulletins  covering  a  wide  range  of  sub- 
jects about  which  there  is  considerable  popular  inquiry  has  made 
it  possible  to  answer  many  questions  more  satisfactorily  and  with  less 
labor  than  by  writing  a  separate  letter  for  each  inquiry. 

There  has  been  a  continuance  of  the  demand  for  assays  and 
chemical  analyses  of  all  sorts  for  private  individuals.  The  station 
does  not  make  assays  for  gold  or  silver  and  can  make,  without 
charge,  onl>  qualitative  examinations  of  rocks,  oils  and  other  miner- 
als. The  necessary  expense  of  making  quantitative  analyses  is 
charged  in  all  cases. 

Farmers  throughout  the  territories  have  enabled  the  station 
to  extend  its  work  through  correspondence  and  have  furnished  much 
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valuable  assistance.  In  this  way,  the  station  keeps  in  touch  with  ac- 
tual conditions  in  every  part  of  Oklahoma  and  is  enebled  to  make  its 
work  of  far  greater  usefulness  than  would  otherwise  be  possible. 

Farmers'  Institutes. 

The  sixth  legislative  assembly  passed  an  act  providing  for 
the  organization  of  a  board  of  agriculture  the  members  of  which 
are  to  be  elected  by  delegates  from  chartered  county  farmers'  in- 
stitutes. This  plan,  when  in  successful  operation,  will  make  it  pos- 
sible for  the  station  to  render  more  efficient  aid  in  institute  work. 
All  possible  assistance  was  given  to"  those  interested  m  the 
organization  of  institutes  and  the  work  has  been  far  more  profitable 
than  in  former  years.  Thirteen  institutes  and  farmers'  meetings 
were  attended  by  one  to  three  members  of  the  station  staff  during  the 
year.  The  importance  of  these  organizations  cannot  be  too  strongly 
urged  upon  the  farmers  of  Oklahoma  and  it  is  hoped  that  within 
a  short  time,  the  board  of  agriculture  may  be  organized  so  that  goo4 
programs  may  be  arranged  for  the  annual  meetings  of  the  institutes. 

The  Staff. 

The  only  change  in  the  personnel  of  the  station  staff  during 
the  year  was  brought  about  by  the  resignation  of  E.  M.  Wilcox  who 
left  October  i,  1901  to  accept  a  position  in  the  Alabama  college  and 
station.  His  work  was  taken  up  and  has  been  continued  by  W. 
R.  Shaw  without  altering  the  lines  of  investigation  being  pursued. 

As  heretofore,  the  work  of  the  different  members  of  the  staff  has 
been  characterized  by  a  spirit  of  willingness  to  work  for  the  best 
interests  of  the  station  as  a  whole.  Each  department  is  engaged  in  in- 
vestigations requiring  the  co-operation  and  assistance  of  the 
others  which  is  cheerfully  given  without  misunderstandings  as 
to  whom  credit  for  completed  work  belongs. 

H.  M.  Hand  who  has  been  clerk  of  the  station  during  the 
past  four  years  resigned  at  the  close  of  the  year.  Miss  G.  M.  Holt, 
stenographer,  has  been  assigned  full  work  in  the  college.  C.  0. 
Pearcy  has  been  appointed  clerk  and  stenographer.  A.  G.  Ford  has 
been  appointed  associate  chemist  of  the  station  succeeding  A.  B. 
McReynolds,  assistant  in  chemistry.  J.  S.  M alone  has  been  appoint- 
ed assistant  in  animal  husbandry  and  provision  has  been  made  for  the 
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appointment  of  an  assistant  in  soils  and  crops,  the  position  of  assistant     ^ 
in  agriculture  having  been  discontinued. 

John  Fields, 
June  30,  1902.  Director. 


VIEW  OF  GROUNDS. 


NEW    BARN. 
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SUMMARY  OF  PRESS  BULLETINS. 

A  press  bulletin  is  sent  out  from  the  station  on  about  the 
fifteenth  of  each  month.  These  bulletins  are  sent  only  to  newspapers- 
and  are  intended  to  contain  timely  topics  related  to  the  work  of 
the  .station  and  the  agricultural  interests  of  the  territory.  They  are 
printed  in  many  of  the  dail}',  weekly  and  agricultural  papers 
of  the  territory  and  in  agricultural  papers  elsewhere.  The  station  is 
under  obligations  to  those  editors  who  have  assisted  in  this 
manner  and  hereby  gratefully  acknowledges  it.  Some  of  the  articles 
contained  in  the  bulletins  may  have  a  permanent  value  and  are 
reprinted  in  this  report  for  convenient  reference.  They  are,  of  neces- 
sity, fragmentary  and,  in  part,  a  repetition  of  matter  contained 
in  regular  station  bulletins. 


WHEAT     EXPERIMKNTS. 

The  season  of  1900-1901  atj[the  Oklahoma  Experiment  Station 
was  conducive  to  another  large  wheat*crop.  The  yields  as  a  rule  are 
a  little  better  than  thosefof  1899-1900  and  the  quality  of  the 
berry  is  much  better,  although  la.st  season  it  was  up  to  the  standard. 

The  early  part  of  the  summer  furni.^hcd  i^air  ccuditicrs  for 
plowing  but  during  the  latter  part  the  giound  was  too  dry  to  plow, 
and  up  to  the  20th  of  September*- but  a  small  part  of  the  ^heat 
ground  had  been  stirred  and  it  looked  as  if  the  wheat  acreage  \iculd 
be  small.     Thes^  extreme  conditions  were  overcome  by  a  rainfall  of 
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9.22  inches  that  fell  during  the  last  ten  days  of  September.  This 
was  followed  by  good  rains  during  the  rest  of  the  fall  and  the  ground 
was  thoroughly  soaked  and  settled  and  by  the  middle  of  November 
the  p-jsp^cts  for  a  larg^  vvlie^t  crop  were  excellent.  The  growth 
r.'-^.:  p  I  ji  :)menal  and  heavy  pasturing  was  required  on  early  seeded  • 
wheat  to  prevent  damage  from  over-growth.  We  can  expect  to  ex^ 
psrience  very  few  such  falls  where  such  unfavorable  con  ditions  were 
so  completely  changed  in  so  short  a  time. 

The  winter  was  very  mild  and  while  the  rainfall  was  light, 
wheat  came  through  it  in  excellent  condition. 

The  spring  was  cold  and  backward  and  wheat  started  much 
later  than  usual,  but  the  prospects  were  good  until  the  April- 
May  drouth  struck  it.  No  rain  to  speak  of  fell  from  April  13  to  May 
18.  The  growth  was  much  retarded  in  April,  but  the  critical 
time  was  in  May  when  the  wheat  was  heading.  The  outlook  for 
the  crop  was  very  doubtful  for  many  days  and  much  of  the  crop  was 
damaged.  A  fine  gentle  rain  of  4.2  inches  on  May  18  turned  the  ta- 
bles again  and  conditions  remained  favorable  for  the  balance  of 
the  season.  Very  little  damage  was  done  by  rust,  and  chinch 
bugs  were  few,  and  plant  lice  could  not  be  found  in  our  fields. 
A  dry  wheat  harvest  enabled  putting  the  grain  in  the  bin  in  the  very 
best  condition. 

The  .soil  of  the  college  farm  is  classed  as  upland  and  is  of  average 
quality.  Some  of  the  ground  on  which  the  experiments  were  situated 
was  manured  and  some  was  not*  All  except  the  variety  plats, 
were  one-fourth  to  one-half  acre  in  size,  and  these  were  one  twentieth 
of  an  acre.  The  seeding  was  mostly  done  the  last  week  in  September 
or  the  first  week  in  October.  All  plats  were  seeded  at  the  rate  of  one 
and  one-half  bushels  per  acre. 

The  following  are  summaries  of  the  results  of  the  various 
experiments: 

EARLY,  MEDIUM,  AND  LATE  PLOWING. 

This  experiment  was  situated  on  land  that  was  manured  the 
spring  of  1899.  It  was  in  corn  in  1899  and  wheat  in  1900.  The 
plan  is  to  make  the  early  plowing  about  the  middle  of  July,  the  med- 


Digitized  by  VjOOQIC 


26  Eleventh  Animal  Report, 

ium  plowing  about  the  middle  of  August  and  the  late  plowing 
about  the  middle  of  September.  The  early  plowing  was  per- 
formed with  ease  and  was  put  in  good  condition  with  a  har- 
rowing. The  Auguct  plowing  was  done  with  the  greatest  dif- 
ficulty and  was  left  very  lumpy  after  several  floatings  and  discings. 
The  late  plowing  was  the  same  as  the  August  plowing.  At  the  usual 
time  of  seeding  there  was  a  great  difference  in  the  condition  of 
plats,  but  all  was  made  equal  by  the  heavy  raia  that  fell  before 
seeding.  In  comparison  with  these  plats  that  were  plowed, 
others  were  opened  up  with  a  corn  lister  and  a  crop  of  cowpea 
hay  was  raised  on  them. 

All   plats  were  seeded  on  October  3  with  the  disc  grain   drill 
at  the  rate  of  one  and  one-half  bushels  per  acre  of  Fulcaster  wheat. 
The  following  are  the  yields  per  acre: 

Plowed 
Listed  July  1 1 
July  1 1 
AUR.  13 
Sept.  13 

That  there  is  no  practical  difference  in  the  results  from  the 
different  plats  is  not  surprising  since  the  extra  heavy  rains  in  the  fall 
settled  the  ground  of  the  late  plowing  and  put  it  in  a  condition  equal 
to  the  early  plowing.  Such  a  happening  as  this  cannot  often  be 
counted  on.  In  1899- 1900  July  plowing  yielded  seven  bushels 
more  than  August  plowing,  and  sixteen  bushels  more  than  the  Sep- 
tember plowing. 

KARLY,  MEDIUM,  AND  LATE  SEEDING. 

The  plan  of  this  experiment  is  t®  make  three  seedings;  first 
about  the  middle  of  September,  next  the  middle  of  October,  and  last 
about  the  middle  of  November. 

The  experiment  was  situated  on  ground  that  was  manured 
the  spring  of  1899.  The  ground  for  all  the  plats  was  prepared  at  the 
same  time  and  in  like  maniaer  and  seeded  at  the  rate  of  one  and 
oue-'half  bushels  of  Red  Russian  wheat. 

In  all  cases  the  land  was  in  fine  tilth  at  the  time  of  seed- 
ing, and  the  plants  made  a  good  start. 


•ain-Bu. 

Straw-Tons 

Test 

38.1 

1.75 

63 

43.6 

1-99 

63 

38.2 

1.74 

63 

40.2 

1.92 

63 
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The  growth  of  the  September  seeding"  was  vigorous  and 
on  November  8  it  stood  eight  to  twelve  inches  tall.  As  this  was  not 
desirable  two-thirds  of  each  of  the  September  seeded  plats  were  cut 
Tvith  a  mower.  The  tops  were  left  where  they  fell  and  in  only  a  few 
spots  did  they  damage  the  growth  underneath.  The  cut  and  the  uh- 
cut  wheat  continued  to  grow  rigorously.  No  bad  effects  due  to 
the  large  growth  on  the  uncut  portions  could  be  seen  in  the  fall, 
but  when  the  winter  nipped  the  tops,  they  wilted  down  and 
smothered  out  patches  from  one  to  two  feet  in  diameter  and  damaged 
many  other  portions.  It  made  these  portions  look  very  ragged  in  the 
spring  and  during  the  dry  weather  they  sufiFeried  most.  The  cut  and 
uncut  portions  were  harvested  separately  and  the  results  are 
given  below. 

The  October  seeding  made  about  the  right  amount  of 
growth.  In  the  spring  all  the  November  seeding  had  was  a  single 
stalk  per  plant  and  only  about  two  inches  tall.  It  improved  very  rap- 
idly as  the  spring  advanced. 

The  following  table  gives  the  yields  per  acre:  ^ 

Seeded  Grain-Bu.  Straw-Tons  Test 

Sept.  i8                                             36.8                              1.45  63 

Oct.  3o                                                37  8                               1.76  63 

Nov.  13                                               26.8                               1.33  61 

Seeded  Sept.  18  Grain-Bu.  Straw-Tons  Test 

Mowed                                                43  I                                T  55  63 

Not  Mowed                                            24.1                                 1.24  62  V^ 

The  lower  yield  of  the  November  seeding  can  be  partly  account- 
ed for  by  not  enough  plants  on  the  ground  and  partly  by  the 
lighter  grain  due  to  premature  ripening  by  rust. 

It  is  very  seldom  that  conditions  are  j-uch  that  the  growth  is  rank 
enough  on  wheat  seeded  after  the  middle  of  September  to  dam- 
age.    This  need  not  be  expected  only  on  rich  soils  and  in  wet  falls. 

In  1899  1900  September  seeding  yielded  two  bushels  more 
per  acre  than  October  seeding  and  thirteen  bushels  more  than 
November  seeding. 

WHEAT,  CONTINUOUS,   WITH  AND  WITHOUT  MANURE. 

In  this  experiment,  one  half-acre  plat  is  cropped  continuously  to 
wheat,  and  manure  is  added  as  thought  profitable,  while  an  adjoining 
half-acre  plat  is  continuously  cropped  to  wheat  without  the  addition  of 
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any  manure.  The  comparison  has  been  made  three  seasons.  Manure 
was  applied  in  1898  at  the  rate  of  15  tons  per  acre,  and  in  1899  at  the 
rate  of  I'l  tons. 

The  following  are  the  yields  of  grain  per  acre. 

MANURED  UNMANURED 
1898-99                                                       30.6  12. 

1899-00  36.8  18. 1 

1900-01  37.7  28. 

The  crop  of  1900-01  was  seeded  September  28  with  Fultz  wheat 
at  the  rate  of  i  >j  bushels  per  acre.  Up  to  the  dry  spell  in  April  and 
May  the  manured  plat  made  much  the  better  .showing  but  the  extra 
heavy  growth  on  this  plat  suffered  more  in  dry  weather  than  the  unma- 
nured  plat. 

Up  to  the  present  time  we  have  obtained  an  increase  of  47  bushels 
of  wheat^for  something  like  26  tons  of  manure. 

VARIETIES 

No  change  was  made  in  the  list  of  wheat  varieties  that  ha\^  been 
grown  on  the  station  farm  for  several  years, except  the  addition  of  sev- 
eral imported  varieties.  As  in  former  years,  the  results  of  this  season 
demonstrated  that  there  is  a  large  list  of  wheats  of  large  yielding  pow- 
ers under  varying  conditions,  and  there  is  no  single  variety  that  can  be 
said  to  be  the  best  for  all  conditions.  This  season  the  highest  j-ielding 
variety  was  Missouri  Blue  Stem,  39.6  bushels  per  acre,  and  the  lowest 
yield  was  29  bushels  per  acre  from  Oregon  Red. 

The  following  varieties  gave  36  or  more  bushels  per  acre:  Big 
Frame,  Sibley's  New  Golden,  Theiss,  Fultz,  Early  RedClawson,  Early 
Ripe,  Turkey,  New  Red  Wonder.  The  following  varieties  fell  under 
36  bushels  and  over  32;  Crimean,  Red  Russian,  Zimmerman,  Big  Eng- 
lish, Fulcaster,  and  Pester  Boden.  One  of  the  new  varieties,  Weissen- 
burg,  was  from  seed  imported  from  Hungary  by  the  U.  S  Depaitment 
of  Agriculture.  It  did  not  yield  quite  as  much  as  some  of  our  old  va- 
rieties, but  is  quite  a  promising  wheat  due  to  its  hi^h  milling  qualities. 
Our  list  also  includes  the  Crimean  wheat  that  the  papers  are  saying  so 
much  about  now.  Both  of  the^e  are  very  similar  to  the  old  Turkty 
wheat  and  any  one  that  has  good  seed  of  that  variety  has  one  oi  the 
very  best  wheats  and  will  do  well  to  keep  it  until  he  is  sure  he  has 
Something  better,     (July  1901.) 
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PASTURING   WHEAT 

While  it  is  not  possible  to  accurately  forecast  the  outcome  of  the 
wheat  crop,  reasonable  prudence  would  suggest  that  for  the  present, 
wheat  should  not  be  pastured  to  any  great  extent.  The  conditions 
have  been  such  during  the  summer  and  fall  just  past  that  much 
wheat  was  sown  in  soil  that  had  been  poorly  prepared,  and  even  with 
the  best  of  preparation,  there  has  not  been  vsufficient  moisture  for  vig- 
orous growth.  There  were  heavy  rains  during  the  fall  of  1900  and  the 
soil  was  filled  with  moisture  and  thoroughly  saturated.  With  these 
conditions  and  favorable  winter  weather,  wheat  furnished  an  unusua 
amount  of  pasture  last  winter  and  was  in  some  cases  actually  benefit- 
ted by  pasturing.  ^  The  conditions  are  entiiely  different  at  present.  In 
general,  the  fall  rains  have  been  sufficient  only  to  moisten  the  soil  to  a 
depth  of  about  six  inches  while  the  subsoil  has  scarcely  been  reached 
by  the  water.  The  wheat  is  thus  dependent  upon  the  rains  that  come 
during  the  winter  and  while  it  is  possible  that  there  may  be  plenty  of 
rain  for  the  purpose,  the  average  rainfall  of  past  seasons  has  been  insuf- 
ficient. It  is  true  that  feed  is  scarce  and  high  in  price  and  the  wheat 
pasture  sells  for  good  prices.  Some  prefer  to  take  what  is  to  be  had 
in  the  way  of  pasture  from  the  wheat  crop  and  to  plant  some  oth- 
er crop  if  the  wheat  is  harmed  by  pasturing,  fearing  that  possibly 
wheat  may  not  yield  well  next  harvest  even  if  not  pastured.  Looked 
at  in  this  light,  pasturing  wheat  is  profitable,  even  though  it  kills  the 
wheat.  But  it  will  not  do  to  follow  the  practice  of  last  winter  when  it 
was  scarcely  possible  to  pasture  wheat  too  heavily  in  Oklahoma. 
(December,  1901.) 


SELECTION  OF   COTTONSEED. 

At  ginning  time  in  Oklahoma  last  year,  cottonseed  brought  good 
prices  at  the  oil  mills  and  the  greater  part  of  it  was  marketed  at  that 
time.  The  result  was  a  heavy  demand  for  seed  and  a  short  sup- 
ply last  spring.  There  was  seed  enough,  however,  of  one  sort  and  an- 
other to  plant  a  large  acreage,  and  the  tendency  will  be  to  sell 
seed  close  again  this  fall. 
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Many  questipns  are  asked  about  varieties.  The  best  answer  to  all 
of  them  is  the  remark  of  a  southern  cotton  grower  who  said.  **I 
can  take  any  of  the  so-called  distinct  varieties  of  cotton  and  in  a  few 
years  develop  all  the  known  varieties  from  it.  In  other  words,  they 
will  develop  themselves  in  the  course  of  time.  All  that  is  necessary 
is  to  watch  the  field  frorti  year  to  year,  and  when  a  *sport*  is  no- 
ticed save  the  seeds  and  plant  them  by  themselves." 

There  is  abundant  evidence  of  the  fact  that  cotton  varieties 
become  modified  and  become  adapted  to  the  conditions  under  which 
they  are  grown.  There  is  thus  every  reason  to  believe  that  proper  se- 
lection will  .develop  a  type  or  types  of  cotton  particulary  adapted  to 
Oklahoma.  In  fact,  it  is  probable  that  this  type  already  exists  on  the 
few  farms  where  intelligent  selection  of  cottonseed  is  practiced. 

There  are  three  general  ways  by  which  new  varieties  are  originat- 
ed and  by  which  the  excellence  of  any  variety  is  perpetuated.  These 
are(i)  saving  seed  from  early  maturing  bolls,  (2)  selecting  seed  from 
plants  of  individual  excellence,  and  (3)  cross  fertiHzation. 

The  first  of  these  methods  may  be  carried  out  without  dif- 
ficulty ®n  every  Oklahoma  farm  where  cotton  is  grown.  The  first  few 
loads  of  seed  cotton  are  usually  picked  by  the  farmer  himself, 
and  he  is  thus  enabled  to  know  to  a  great  extent  the  character  of  the 
lint.  If  these  first  pickings  are  ginned  and  the  seed  saved  and 
taken  home  as  seed  for  i^xt  year's  crop,  a  long  step  has  been 
taken  toward  the  fixing  of  any  desirable  characteristics  that  the 
particular  variety  or  mixture  of  varieties  may  possess. 

The  selection  of  seed  from  plants  of  individual  excellence  requires 
more  care,  patience  and  labor  than  the  plan  just  described.  It  is  not 
probable,  neither  is  it  necessary,  that  many  cotton  growers  will  go  to 
the  trouble  and  expense  of  carrying  out  this  plan,  yet  there  are 
substantial  returns  in  store  for  a  few  who  will  do  the  work  well. 

Still  fewer  will  attempt  cross  fertilization  and  there  is  less  need  of 
it.  The  improvement  of  the  grade  of  our  cotton  can  be  steadily  push- 
ed forward  by  every  cotton  grower  exercising  care  in  seed  selec- 
tion from  the  present  stock  and  when  this  comes  to  be  the 
general  practice,  a  sufficient  number  of  specialists  will  appear  to  mere 
than  sMpply  the  demand  for  new  varieties.  (September,  1901) 
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BROOM  CORN. 


Broom  corn  is  a  variety  of  sorghum  and  has  many  of  the 
qualities  of  ordinary  sorghum.  Like  sorghum  in  being  hardy,  it  is  a 
great  drouth-resister  and  thrives  under  reasonably  unfavorable  condi- 
tions. 

It  can  be  planted  at  any  time  from  the  opening  of  spring  until  as 
late  as  July  ist  with  fair  assurance  of  a  crop.  But  as  earVy 
harvesting  and  early  marketing  are  especially  desirable,  it  is 
usually  advisable  to  plant  it  as  early  as  Indian  corn  is  planted, 
or  from  April  ist  to  15th.  If  planted  by  the  middle  of  April 
it  will  be  ready  to  harvest  by  about  the  first  of  July.  There 
is  usually  a  lull  in  farm  work  about  this  time  that  makes  it 
convenient  for  broom  corn  harvest. 

There  are  numerous  methods  of  planting  it.  It  is  planted  in 
rows,  checked  and  drilled.  Drilling  in  rows  gives  the  best  re- 
sults. The  rows  should  be  about  3j4  feet  apart  and  the  stalks  about 
6  to  8  inches  apart  in  the  rows  on  ordinary  upland  and  a  little  thicker 
on  bottom  land.  If  it  is  planted  too  thin  on  good  soil,  the  heads 
become  so  heavy  that  their  own  weight  bends  many  of  them 
down,  forming  the  "crooks.**  This  crooked  brush  is  heavy 
but  becau.se  it  is  more  difl&cult  to  make  into  brooms  and  makes  a  larg- 
er bulk  in  shipping,  it  brings  about  half-price  on  the  market. 

Owing  to  its  being  a  hardy  plant,  the  cultivation  of  broom 
corn  is  often  sadly  neglected.  It  will  make  a  fair  showing  on 
poor  land  wich  very  little  cultivation,  but  it  responds  to  good 
treatment  and  should  be  cultivated  as  often  and  as  thoroughly 
as  Indian  corn.  After  the  first  heads  appear  it  is  not  long  before  it  is 
ready  for  harvesting,  and  everything  should  be  in  readiness,  be- 
cause it  soon  depreciates  in  value  after  it  is  once  ripe  enough  to 
cut.  In  order  to  make  the  best  brush  it  should  be  cut  when  the  seeds 
are  in  the  dough  stage.  A  small  patch  for  seed  can  be  left  until  fully 
mature. 

The  standard  varietes  are  harvested  by  breaking  two  rows 
together  in  such  a  manner  as  to  form  a  table  upon  which  the 
heads  after  being  cut  off  are  laid  to  cur-e.  It  should  remain  in 
the  field  about  a  day.     A  light  rain  or  a  heavy  dew  injures  tke  brush. 
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It  is  well  if  possible  to  cure  it  entirely  in  a  shed.  But  if  put  in  while 
green  it  must  be  placed  in  thin  layers,  which  require  consider- 
able extra  shed  room.  If  left  in  the  field,  however,  about  a  day  after 
cutting,  until  it  is  nearly  cured,  it  can  be  piled  in  good  sized 
layers  under  cover,  and  seeded  when  convenient.  The  seeding  is 
done  by  holding  the  brush  on  a  cylinder  similar  to  a  thrashing  machine 
cylinder.  After  it  has  been  seeded,  it  should  be  bulked  down  in  good 
sized  piles  and  allowed  to  dry  until  the  stems  break  quite 
readily.  Then  it  is  ready  to  bale.  Both  the  seeder  and  a  baler 
for  a  small  farmer  can  be  made  by  any  carpenter  at  a  small  cost. 

The  yield  varies  of  course  with  the  soil  and  locality,  but  a 
good  average  yield  is  a  ton  of  thrashed  brush  from  3  to  5  acres. 
An  experienced  hand  can  cut  abopit  one  acre  a  day.  The 
thrashing  and  bahng  costs  about  $4.00  per  ton.  The  price  var- 
ies so  much  that  the  profits  for  one  year  can  seldom  be  assumed 
as  a  standard.  Ordinary  brush  one  year  with  another  averages  about 
"$60  to  $70  per  ton. 

It  is  a  good  crop  on  the  sod.  It  shades  the  ground  and  helps  to 
rot  the  sod  besides  making  as  good  a  growth  as  Kafir  or  scr- 
^hum  without  cultivation. 

The  seed  and  the  stalks  are  utilized  for  feed,  but  their  feed- 
ing value  is  low  and  it  would  hardly  pay  to  raise  it  for  feed  alone, 
although  in  the  western  part  of  Oklahoma  dwarf  broom  corn  is  some- 
times sown  for  roughness  instead  of  sorghum  because  it  does  not  sour 
in  the  stack  so  badly.  After  the  brush  is  harvested  the  stalks  can  be 
used  for  forage  and  then  plowed  under  making  an  excellent  green 
manure. 

There  are  many  varieties  of  broom  corn,  but  "Mammoth  Dwarf", 
and  of  the  standard  varieties  "Improved  Evergreen",  and  -^Cali- 
fornia  Golden",  have  proven  to  be  very  satisfactory  in  Okla- 
homa. Seed  can  be  secured  from  local  raisers  or  from  western 
seedsmen. 

Broom  corn  is  a  "cash  crop"  and  like  other  cash  crops  has  favor- 
able and  unfavorable  features.  Its  cultivation  on  a  very  large  scale  is 
seldom  successful,  but  if  properly  handled  on  a  small  scale,  say 
from  15  to  25  acres  for  the  average  farmer  and  especially  on  new 
land    where    the    variety    of   sure    crops    is  limited,    it   will    prove 
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to  be  as  paying  as  almost  any  crop  that  can  be  raised.  Oklahoma  has 
early  seasons  and  can  market  the  brush  early  in  the  season,  when  the 
highest  price  is  usually  paid,  and  for  that  and  ofher  reasons 
should  easily  become  a  great  source  of  the  nation's  supply  of 
broom  corn.  (December,  1901.) 


BERMUDA  GRASS. 

Heavy  grazing  of  the  native  grass  pastures  in  Oklahoma 
lias  weakened  them  so  they  are  no  longer  sufficient  to  carry  the  farm 
stock  through  the  summer.  Many  farmers  have  broken  out 
more  land  than  they  find  it  profitable  to  plant  to  annual  crops 
and  are  seeking  some  grass  that  will  furnish  pasture  through  the  sum- 
mer. The  experiment  station  and  many  farmers  throughout  the  ter- 
ritory have  tried  all  sorts  of  grasses  and  of  the  entire  list,  none 
seem  to  be  equal  to  Bermuda  grass  for  pasture.  This  grass  resembles 
buffalo  grass  except  that  the  stems  and  the  leaves  are  larger 
and  the  growth  much  heavier.  When  once  well  established,  Bermuda 
grass  is  green  and  growing  from  spring  until  heavy  frosts  come. 

To  start  Bermuda  grass  on  a  worn-out  pasture,  disc  the 
sod  in  late  April  or  May,  then  scatter  short  pieces  of  the  roots  of  Ber- 
muda grass  over  the  surface  and  disc  agiain.  The  discing  in  itself  will 
be  of  benefit  to  the  native  grassess  and  by  this  plan,  Bermuda 
grass  may  be  started  and  will  quickly  spread. 

To  start  Bermuda  grass  on  land  that  has  been  in  cultivation,, 
disc  or  harrow  in  April  or  May,  run  furrows  two  to  three  feet 
apart  using  a  single  shovel  plow,  drop  pieces  of  roots  by  hand  about  a 
food  apart  in  the  rows,  and  cover  with  a  double  shovel  plow 
or  b/ hirDwing.  If  w^eds  get  ahead  of  the  Bermuda  grass,  culti- 
vate a  few  times.  When  the  grass  is  once  started,  it  will  take  care  of. 
the  weeds. 

Seed  or  sod  of  Bermuda  grass  may  be  obtained  from  south-^ 
ern  seedsmen.  A  good  plan  is  to  prepare  a  piece  of  good  land, 
from  one-eighth  to  a  quarter  of  an  acre  and  sow  one  pound  of  the  seed 
costing  about  one  dollar.  If  weeds  are  kept  out  of  this  patch 
during  the  first  season,  it  will  furnish  a  supply  of  roots  with  w4iich  to 
start  the  grass  in  pastures. 

Bermuda  grass  when   once   started   is   hard    to    eradicate.     In 
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the  northern  part  of  Oklahoma,  it  is  sometimes  winter-killed, 
but  seventeen  degress  below  zero  was  withstood  at  Stillwater  without 
serious  harm.  Of  course,  the  better  the  soil,  the  better  the  grass  will 
grow,  but  it  is  not  particular  and  will  start  and  grow  almost 
anywhere.  It  is  particularly  valuable  for  stopping  washing 
of  the  soil  in  ditches  and  along  embankments  and  at  least  merits 
a  trial  at  the  hands  of  every  Oklahoma  farmer.  (February,  1902.) 


RAPE  EOR  EARI^V  SPRING  FEED. 

Each  season's  results  at  the  experiment  station  give  further  evi- 
dence of  the  value  of  the  rape  plant  as  a  source  of  green  feed 
in  this  country.  Not  only  has  it  proven  a  most  desirable  spring  and 
fall  pasture  crop,  but  a  crop  that  will  furnish  a  large  quantity 
of  green  feed  during  such  a  drouthy  summer  as  that  of  i^oi. 
The  plant  lived  through  the  mild  winter  of  iqoo-'oi  but  the 
zero  weather  of  the  past  winter  killed  all  the  plants. 

The  rape  plant  will  be  one  of  the  first  plants  available  for  feed  in 
the  spring  and  a  large  area  should  be  put  out,  as  feed  is  scarce 
and  high  priced. 

The  value  of  the  plant  lies  in  the  fact  that  it  will  furnish  a  large 
amount  of  green  feed  in  a  short  period  from  the  time  of  plant- 
ing. The  plant  resembles  the  cabbage  in  texture  and  color  but 
the  growth  is  erect  and  two  to  three  feet  tall.  Good  rich  soil  is  nec- 
essary for  a  large  growth  and  should  be  put  in  fine  tilth  before 
seeding. 

The  plant  is  proof  against  frost  and  may  be  seeded  the  last 
of  February  or  early  March  in  Oklahoma. 

Broadcasting  will  do  for  temporary  patches  but  if  the  crop 
is  wanted  to  last  through  the  summer  it  should  be  in  drills  and  culti- 
vated. Do  not  pasture  too  close  if  continuous  growth  is  desired. 
For  broadcasting  use  three  or  four  pounds  per  acre.  In  drills  one 
to  one  and  one-half  pounds  will  be  required. 

Twenty-three  tons  of  green  feed  per  acre  have  been  taken  off  at 
the  first  cutting  at  this  station.  (February,  1902.) 


ALFALFA  IN  OKLAHOMA. 

The  farmer  who  knows  the  true  value  of  alfalfa  and  has  the 
ability  to  raise  it  has  a  great  advantage  over  his  fellows  who  do  not. 
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The  time  is  not  far  distant  when  the  greatest  factor  in  detarmining 
the  value  of  a  farm  will  be  its  adaptability  for  growing  alfalfa. 
Under  no  conditions  nor  with  any  combination  of  feeds,  where  alfalfa 
is  not  included,  can  the  animal  products  of  the  farm  be  produced  at 
the  minimum  cost,  be  they  beef,  pork,  wool,  mutton,  or  dairy  pro- 
<iucts.  The  alfalfa  crop  of  the  past  summer  sold  as  hay  in  the  winter 
market  at  a  cash  value  of  $30  to  $40  per  acre.  Where  properly  uti- 
lized, it  has  returned  a  greater  value  than  the  above  when  fed  on  the 
-farm.  For  instance,  a  daily  feed  of  15  pounds  per  head  with  grain  to 
fattening  steers  has  saved  one- fourth  to  one  third  of  the  60  cent  corn, 
and  where  fed  to  young,  growing  stock,  the  showing  is  still  more 
favorable. 

Alfalfa  as  a  soil  improver  stands  at  the  head  of  the  list.  Due  to 
Its  extraordinarily  deep  growing  roots,  it  obtains  its  mineral  food  be- 
low where  most  plants  feed.  Like  other  legumes,  it  takes  free  nilio- 
^en  from  the  air  by  the  aid  of  little  organisms  attached  to  the  roots. 
Because  of  these  two  facts,  alfalfa  may  be  grown  many  years  on  the 
same  land  with  the  surface  soil  becoming  richer  all  the  time. 

In  some  localities  in  Oklahoma,  the  acreage  of  alfalfa  is  consid- 
erable and  the  crop  flourishes,  while  in  other  localities,  failure  seems 
to  be  the  rule  and  of  many  acres  seeded,  very  few  remain  now.  Un- 
doubtedly many  of  these  failures  have  been  due  to  very  poorly  adapt- 
ed soil,  but  the  majority  of  them  are  due  to  poor  methods  of  prepar- 
ing the  seed  bed,  disregarding  conditions  at  the  time  of  seeding,  and 
improper  care  of  the  crop  after  it  has  been  started.  A  failure  may  1  e 
caused  by  any  one  of  these  or  by  a  combination  of  them.  It  is  a  safe 
statement  that  where  one  acre  of  alfalfa  is  now  grown  in  Oklahoma, 
one  hundred  might  be  grown. 

Although  the  plant  thrives  on  a  large  range  of  soils,  the  soil  is 
an  important  factor  in  determining  the  success  and  productivity  of  the 
crop  and  on  certain  restricted  areas,  failure  is  certain.  These  are  on 
soils  where  the  rock  is  near  the  surface  or  that  hold  water  to  the  degree 
-of  saturation  for  several  days  at  a  time.  Where  a  stiff  imper- 
vious clay  comes  within  a  foot  or  two  of  the  surface,  the  growth  of 
the  plant  will  be  weak  and  will  be  run  out  by  crab  grass  unless  very 
<:arefully  nursed,  and  in  unfavorable  times  this  may  fail  to  save  it. 
On  such  soils  the  yield  will  be  small.     In  the  valleys  of   creeks 
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ani  rivers  where  the  soil  is  deep  and  rick  aad  well-drained,  alfalfa 
reaches  its  maximum  but  it  can  be  grown  on  soils  not  nearly  so  favor- 
able aad  very  profitable  results  may  be  obtained. 

The  beginner  should  select  his  very  best  piece  of  laad  for  a 
start,  so  as  to  make  success  as  sure  as  possible  for  if  he  once  learns 
the  value  of  alfalfa,  he  will  make  it  succeed  on  almost  any  soil.  But 
most  of  the  failures  of  alfalfa  in  Oklahoma  are  due  to  poor  methods 
of  starting  the  crop  and  improper  care  after  it  has  been  estab- 
lished. Crab  grass  is  a  great  pest  to  alfalfa  as  well  as  to  other  crops 
in  this  country.  The  writer  has  seen  new  seeding  of  alfalfa  get  a 
start  of  eight  or  ten  inches  with  a  perfect  stand  and  the  crab  grass 
catch  it  aad  smother  it  out  before  fall,  and  this  when  the  mower  was 
used.  The  point  is  that  it  is  folly  to  seed  a  fi«ld  of  alfalfa  with- 
out subduing  the  crab  grass.  On  the  stiff,  heavy  clays,  the  alfalfa 
will  make  a  weak  growth  and  the  crab  grass  will  flourish  to  pcr- 
f«ction  generally  taking  the  field  if  stern  measures  are  not  employed 
to  check  it.  On  this  foul  land,  preparation  of  the  field  for  seed- 
ing alfalfa  should  commence  a  year  or  two  previous  to  the  time  of 
seeding.  One  year  in  a  crop  that  can  be  thoroughly  cultivated 
throughout  the  season  to  keep  any  crab  grass  from  going  to  seed  is  a 
good  starter.  Follow  this  with  a  crop  next  spring  like  ©ats  that  can 
be  removed  early.  Plow  deep  and  thoroughly  as  soon  as  the  crop  is 
removed  and  keep  soil  in  fine  tilth  by  frequent  harrowings  every 
week  or  two  as  the  weeds  start,  or  after  each  rain  to  break  the  crust. 
The  ground  wants  to  be  well  settled  with  a  well  pulverized  surface. 
Alfalfa  seeding  on  newly  plowed  ground  is  a  failure  as  a  rule  because 
the  ground  is  too  loose  and  open. 

The  time  of  seeding  alfalfa  permits  of  considerable  variation, 
both  spring  and  fall  giving  good  success  when  other  conditions 
are  given  due  consideration.  Fall  seeding  has  a  better  chance  to  get 
started  ahead  of  the  crab  gracs.  Seedings  from  the  middle  of  Sep- 
tember to  the  last  of  October  have  given  good  results  in  this  coun- 
try. Spring  seedings  shomld  not  be  made  until  the  ground  is  warmed 
up  and  the  danger  of  cold  rains  is  past;  about  the  last  of  March  as 
a  rmle  in  Oklahoma.  Late  spring  seeding  will  be  bothered  more  with 
crab  grass.  But  the  condition  of  the  seed  bed  must  be  suitable  before 
seeding  is  made  at  aay  time.      There  must  be  moisture  enongb  to 
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start  the  seed  at  once,  if  not,  wait;  wait  if  it  is  six  or  twelve  months. 
If  the  soil  has  been  in  fine  tilth  as  long  a  wait  as  this  will  seldom  be 
necessary. 

Twenty  pounds  of  good  seed  per  acre  should  be  put  in.  This  may 
be  broadcasted  but  drilling  is  a  surer  and  more  satisfactory  method. 
A  common  grain  drill  may  be  used.  It  may  be  necessary  to  mix  the 
seed  with  some  material  such  as  fine  corn  meal  to  get  the  drill  to  sow 
the  proper  amount. 

The  first  year  is  a  critical  one  with  alfalfa  and  the  weeds  and  grass 
should  be  kept  down  by  frequent  mowings  made  at  the  proper  times. 
No  stock  should  be  pastured  on  alfalfa  during  the  first  and  second 
years.  The  statement  is  often  made  that  when  alfalfa  is  once  estab- 
lished, it  will  take  care  of  itself.  This  is  not  true  en  many  Oklahoma 
soils.  The  crab  grass  will  gradually  work  in  and  the  alfalfa  ivill 
go  out  if  something  is  not  done  to  check  the  grass.  This  will  be  the 
usual  result  if  alfalfa  is  pastured.  The  only  way  that  the  crab  grass 
can  be  checked  is  by  disking  several  times  during  the  crab  grass  sea- 
son just  after  the  alfalfa  has  been  cut.  The  disk  must  be  set  deep  to 
have  good  effect.  Harrow  down  thoroughly  after  disking.  A  disking 
in  July  and  one  in  August  will  be  necessary  to  keep  the  crab  grass 
down. 

Alfalfa  should  be  «ut  after  the  plants  make  a  good  start  to  bloom, 
wilting  only  should  be  allowed  in  the  swath.  The  curing  should  be 
done  in  small  piles  and  the  hay  put  in  the  stack  before  it  is  fully  dry 
so  as  not  to  lose  the  leaves.     (February,  1902.) 


FEEDING  WHEAT. 

Feeding  wheat  to  farm  animals  is  not  a  novelty  to  the  farmers 
who  passed  through  the  years  of  '93,  '94  and  '95  in  this  country,  as  many 
thousand  bushels  were  fed  during  that  time.  Due  to  a  very  severe 
drouth  which  has  caused  almost  a  total  failure  of  corn  the  farmer  now 
has  the  choice  of  feeding  wheat;  of  which  he  fortunately  has  plenty; 
or  letting  his  stock  go  without  grain.  At  57  cents  per  bushel,  wheat 
is  by  far  the  cheapest  grain  within  his  reach,  and  if  the  price  of  fat 
stock  is  mantained  it  can  be  fed  with  profit  if  the  proper  methods  are 
followed.  The  feeder  has  the  advantage  of  the  experiences  gained 
from  '93  and  '94  and  any  one  not  familiar  with  them  should  get  them 
as  they  have  been  widely  published  in  reports  and  papers. 
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The  value  of  wheat  for  hog  food  has  been  demonstrated  by  prac- 
tical feeders  and  the  experiment  stations.  Pound  for  pound  it  is  equal 
or  slightly  superior  to  corn  when  properly  fed.  A  bushel  of  wheat 
will  produce  from  12  to  15  pounds  of  pork  when  fed  to  thrifty  shoats. 
Grinding  at  five  cents  per  bushel  pays  well  since  when  fed  whole  and 
dry  about  one-fourth  passes  through  the  hog  undigested.  Soaking 
does  not  lessen  this  materially,  although  the  results  are  some  better. 
Feeding  sheaf  wheat  to  fattening  hogs  has  not  proven  economical  but 
with  pigs  and  stock  hogs  on  a  light  grain  feed  it  is  practiced  with  goo^ 
results. 

Little  definite  information  is  on  record  in  feeding  wheat  to  cattle 
although  hundreds  have  been  so  fed  with  good  results.  In  the  few- 
experiments  atjexperiment  stations  in  this  line,  wheat  has  been  fed 
mixed  with  other  grain.  Wfien  fed  this  way  it  has  given  results  fully- 
equal  to  corn.  At  the  Ohio  station  steers  fed  on  a  mixture  of  wheat 
meal  and  bran  required  6.7  pounds  of  grain  to  produce  a  pound  of 
gain.  At  the  Kansas  station  twelve  steers  fed  on  wheat  meal  for  63 
days  required  5.72  pounds  of  grain  for  each  pound  of  gain.  This  is 
10.5  pounds  of  beef  from  a  bushel  of  wheat.  The  63  days  were  the 
first  part  of  feeding  period.  When  the  grain  fed  was  limited  in  amount 
the  steers  ate  it  well  without  getting  off  feed.  A  thousand  pound  steer 
should  not  be  fed  overi6  to  18  pounds  of  wheat  meal  per  day  as  wheat 
will  surfeit  a  steer  niDre  readily  than  corn  meal.  Ground  is  the  only 
condition  in  wiich  to  feei  wheat  to  cattle  and  better  results  will  be 
obtained  with  this  if  it  can  be  mixed  with  bran  or  cotton  seed  meal. 

Wheat  meal  makes  good  feed  for  dairy  cattle  but  should  be  fed 
with  alfalfa,  bran,  cotton  seed  or  cottonseed  meal,  for  the  best  resultSr 

With  sheep,  wheat  feeding  has  been  very  successful  as  the  grain 
gives  the  best  results  when  fed  whole  and  dry,  and  the  cost  of  prepar- 
ation is. saved.  At  the  Michigan  experiment  station  wheat  fed  to 
lambs  returned  100  pounds  gain  for  each  553  pounds  of  grain  fed. 

Opinions  differ  much  on  the  merits  of  wheat  as  a  horse  feed. 
Due  to  improper  methods  of  feeding,  many  poor  results  have  followed 
but  this  does  not  detract  from  its  worth  for  this  puipose.  Whole  dry 
wheat  cannot  be  fed  to  horses  with  good  results,  especially  to  work  or 
driving  horses.  Soaking  it  improves  some  but  grinding  is  by  far  tke 
bist  method  of  preparing  it  for  horses,  but  if  it  is  fed  as  an  exclusive 
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feed,  even  in  this  condition,  care  will  be  necessary  to  aroid  colic  at 
times*.  Much  better  results  will  be  obtained  by  mixing  half  bran,  oats, 
or  corn  with  the  wheat  or  mixing  it  with  chopped  feed. 

The  composition  of  wheat  is  such  that  for  the  animal  to  make  the 
best  use  of  it  some  food  rich  in  protein  must  be  added.  Cottonseed 
meal  can  be  used  in  most  cases  for  this  purpose.  When  corn  or 
wheat  is  25  to  30  cents  per  bushel  this  consideration  has  not  much  im- 
portance, but  with  the  present  prices  the  saving  made  by  balanc- 
ing up  the  ration  will  be  con  siderable. 

There  will  be  considerable  question  as  to  how  wheat  wiM  pay  out 
this  year  when  fed  to  fattening  stock,  but  there  can  be  no  question 
but  that  it  will  pay  to  feed  it  to  growing  and  breeding  stock  rather 
than  to  sacrifice  them  or  let  them  suffer  and  deteriorate.  (August 
1901.) 


STOCK  I^EKDING. 

This  is  a  winter  of  high  prices  for  feeds,  and  it  behooves  every 
feeder  to  put  much  thought  and  skill  into  his  operations  that  he  may 
have  the  balance  on  the  right  side  of  the  ledger  at  the  clot  e.  Fat  stock 
are  bringing  good  prices  and  no  doubt  will  the  rest  of  the  winter;  and 
there  is  as  much  opportunity  fo  r  profit  in  stock  feeding  in  Oklahoma 
this  winter  as  there  has  been  any  winter  in  the  past.  All  that  is  nec- 
essary is  to  feed  the  right  kind  0/  feeds  in  the  proper  manner  and 
combinations,  to  good  stock. 

The  Oklahoma  experiment  station  has  published  several  bulletins 
on  the  value  of  different  feeds  and  their  proper  combinations. 

To  compound  the  proper  ration,  (according  to  feeding  standards) 
and  the  most  economical  ration,  the  feeder  must  take  into  considera- 
tion the  market  price  of  the  feeds  and  the  amount  of  digestible  nutri- 
ents they  contain  and  the  character  of  the  nutrients  or  ccmpounds. 
Each  nutrient  in  a  feed  performs  more  or  less  of  a  special  office  or 
work  in  the  keeping  up  or  building  up  of  the  animal  body.  For  some 
purposes  in  the  process  of  animal  nutrition  any  of  these  compounds  in 
the  feeds  will  supply  the  want  and  do  the  work;  but  there  are  some 
functions  in  this  process  of  building  up  of  the  animal  body  that  require 
a  certain  one  of  these  com  pounds  or  nutrients  and  no  matter  how  much 
of  the  other  compounds  is  present  in  the  feeds  they  cannot  take  the 
place  of  this  nutrient  which  is  called  protein.     It  gees  to  fcim  bleed. 
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lean  meat  or  muscles,  hide,  hair,  milk,  wool,  and  other  like  products 
that  contain  nitrogenous  material  in  the  animal  body.  As  a  rule  for 
feeding  purposes,  the  value  of  a  feed  depends  largely  upon  the  amount 
ef  protein  it  contains.  For  instance,  every  hundred  pounds  of  corn 
contains  7.9  pounds  of  this  nutrient,  protein,  that  is  digestible.  Cot- 
tonseed meal  contains  in  every  100  pounds,  37.2  pounds.  WTien  corn 
is  worth  60  cents  per  bushel  or  $1.08  per  hundred,  cottonseed  meal  is 
worth  about  $40  per  ton.  This  is  when  based  on  the  amount  of  pro- 
tein that  the  two  contain,  and  to  realize  anything  like  these  compara- 
ive  values  the  feed  must  be  fed  in  the  proper  combinations  etc.  For  in- 
stance, for  an  exclusive  feed  for  almost  any  kind  of  stock,  com  is 
worth  more  per  hundred  than  cotton  seed  meal.  There  is  just  as 
much  loss  of  the  nutrients  in  feeding  when  too  much  protein  is  feed, 
as  when  too  little  is  feed.  An  example  of  the  former  case  would  be 
where  nothing  but  cotton  seed  meal  was  fed  and  when  nothing  but 
eorn  was  fed  would  be.  an  example  of  the  latter  case.  When  feeds  are 
very  cheap  these  losses  may  not  count  for  much  but  when  feeds  are 
high  priced,  as  they  are  this  winter,  it  is  very  important  to  see  that 
the  combinations  of  the  feeds  are  such  that  they  will  furnish  the  diflf— 
erent  materials  in  the  proper  proportion  to  the  animals,  in  order  to 
make  the  waste  as  little  as  possible.  The  above  comparitive  prices 
put  on  corn  and  cotton  seed  meal  might  be  said  by  some  to  be  theory 
but  numerous  experiments  at  the  experiment  stations  have  demon- 
stated  that  they  have  this  approximate  value  when  fed  in  the  proper 
mixtures,  amounts  and  manner. 

The  experiment  station  will  figure  out  rations  for  those  that  can- 
not, if  they  will  write  and  state  what  kind  of  feeds  they  have  and  the 
market  price  and  the  kind  of  animals  they  want  to  feed  it  to,  and  the 
approximate  weight  and  age  of  animals. 

The  following  table  will  aid  in  determining  the  best  and  cheapest 
feeds  to  use  and  combine. 
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Market  price  and  digfestible 
nutrients  per  loo  lbs.  of  the  fol- 
lowing feeds. 


Wheat   Straw 

Cotton  seed  hulls- 
Alfalfa 

Oat  straw 

Prairie   hay 

Corn  stover 

Cottonseed  meal.. 

Cotton  seed 

Oats 

Bran 

Wheat 

Kafir  com,  whole . 

Kafir  meal 

Corn  


Prioe  per 
io«  lbs. 


5  .15 
•15 
.60 

.25 
.40 

.30 

1-25 

.70 
1.25 

1. 15 
1. 00 
1.08 
1. 12 
1.08 


Protein,  lbs. 
Digestible  nu- 
trients per 
100  lbs. 


Carbohydrates 

and  Fat 

Equivalents 


.4 

•3 

II. 
1.2 
3.5 
1-7 

37-2 

12.5 
9.2 
12.2 
10.2 
4.7 
5.8 
7-9 


37.2 
36.9 
42.3 
40.4 

45. 

3^. 

44.4 

68.9 

568 

45.3 

73. 

32.6 

56.5 
76.4 


Total   Diges- 
tible Nutrients 


37.6 
37.2 

53.3 
41.6 

48.5 
35.7 
81.6 
81.4 

66. 

57-5 
83.2 

37-3 
62  3 

B4»3 


Bear  in  mind  that  the  total  amount  of  digestible  nutrients  in 
a  feed  goes  as  much  toward  determining  the  value  of  a  feed  as 
the  amount  of  protein  it  contains. 

The  above  feeds  must  be  in  the  normal  condition  to  contain  the 
givin  am>aat  of  digestible  nutrients.  For  instance,  if  corn  stover  or 
prairie  hay  were  cut  at  the  wrong  time  %r  allowed  to  get  wet  or 
are  otherwise  handled  improperly,  they  might  not  contain  more  than 
half  of  the  amount  given  above. 

The  following  is  given  as  answers  in  part  to  the  many  inquiries 
received  by  the  experiment  station  about  feeding  cotton  seed  and  cot- 
ton seed  meal. 

Steers  give  the  best  returns  when  properly  fed  on  cotton  seed  or 
cotton  seed  meal. 

The  following  results  were  obtained  at  this  station  during  the 
winter  of  1899  1900.  The  results  are  for  four  lots  of  steers  contain- 
ing five  steers  in  a  lot,  and  for  35  days. 

The  daily  gain  per  steer  was  2.6,  3.2,  2.45,  and  2.99  lbs.  respec- 
tively. 

Grain  eaten  per  pound  gain  was  8.02,  6.54,  8.73,  and  7.01  lbs. 

The  grain  for  the  first  and  third  figures  was  Kafir  meal  18  parts, 
cotton  seed  4  parts,  cotton  seed  meal  2  parts.  In  the  second  and 
fourth,  corn  meal  took  the  place  of  Kafir  meal. 
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To  realize  the  value  of  this  showing,  the  fact  must  be  known 
that  the  35  days  were  the  last  of  a  feeding  period  of  147  days,  and 
that  in  the  first  112  days  of  the  period  the  steers  had  made  good 
gains.  Where  cotton  seed  or  cotton  seed  meal  are  mixed  with 
corn,  Kafir  corn,  or  wheat,  steers  made  most  excellent  gains  and  this 
is  the  mist  economical  way  to  feed  it.  Rowghly,  from  four  to  six 
pounds  of  the  meal  mixed  with, 16  to  18  pounds  of  ground  corn.  Kafir 
corn,  or  wheat  will  make  a  good  daily  ration  for  a  1000  pound  steer  if 
he  has  good  roughage. 

Near  the  oil  mill  it  is  quite  a  practice  to  feed  no  other  grain  but 
cotton  seed  meal  mixed  with  the  hulls  in  the  proportion  of  one 
of  the  former  to  three  or  four  of  the  latter.  Experiment  station  trials 
go  to  show  that  much  better  gains  can  be  made  for  the  amount  of 
grain  consumed  when  corn  chop  or  some  other  like  feed  is  a  part  of 
the  ration.  Even  at  the  present  price  of  corn  and  wheat  it  will  pay 
well  to  buy  wheat  or  corn  to  mix  with  cotton  seed  meal  for  steers. 

Steers  can  be  partially  fattened  exclusively  on  cotton  seed,  but 
they  will  not  eat  enough  of  it  per  day  (about  13  lbs.)  to  enable  them 
to  make  the  best  gains. 

The  Texas  experiment  station  considers  33^3  pounds  of  cot- 
ton seed  worth  about  as  much  as  28  pounds  of  corn  for  steers  and 
dairy  cows.  This  makes  cotton  s«ed  quite  valuable  this  year.  Cat- 
tle want  to  be  brought  onto  a  feed  containing  cotton  seed  very  grad- 
ually. 

Cotton  seed  and  cotton  seed  meal  are  most  excellent  feeds  to  feed 

with  other  grains  for  dairy  cows.     Not  more  than  3  or  4  pounds  of 

the  meal  should  be  fed  per  day.      When  fed  in  small  quantities.  3  or 

4  pounds  per  day,  cotton  seed  meal  may  be  fed  indefinitely  to  steers 

and  cows  without  injury  to  them,  but  if  fed  in  large  quantities,  they 

may  go  blind  in  about  90  days.     At  this  station  rough  yearling  steers 

have  been  fed  the  whole  winter  on  a  ration  of  4  pounds  •  cotton  seed 

meal  and  2  pounds  of  corn  and  what  roughage  they  would  eat.  a«d 

wilh  good  results. 

Some  deaths  have  resulted  from  feeding  cottonseed  meal  to  calves, 

but  others  have  had  good  results. 

It  is  generally  conceded  that  cotton  seed  or  cotton  seed  meal 
should  not  be  fed  to  swine  as  many  of  them  so  fed  die  after  three  or 
four  weeks  feeding  on  it. 
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But  before  letting  swine  want  for  the  proper  ration,  it  is  well  to- 
co-^siier  the  propositioa  of  feeiing  them  some  cotton  seed  meal. 
In  ihe  experience  of  the  feeder  with  a  large  number  of  experiments, 
cotton  seed  meal  mixed  with  corn  or  Kafir  corn  has  given  the  best  of 
gains,  but  there  has  been  some  loss  from  hogs  dying.  But  we  think 
that  the  risk  of  loss  is  so  small  with  our  method  of  feeding  it  that  all 
hogs  on  the  station  farm  will  have  cotton  seed  meal  as  a  part  of  their 
ration  this  winter.  The  ration  should  consist  of  about  1-5  cetton  seed 
meal  and  4-5  corn,  wheat  or  Kafir  chop.  This  should  not  be  un- 
dertaken unless  the  risk  of  losing  a  hog  or  two  can  be  taken,  and  the 
proper  methods  are  followed.  (See  Oklahoma  Report  for  1 900-1 901 
page  162.)  In  our  judgement,  the  feed  and  cost  that  will  be  saved 
will  over  balance  any  hogs  that  we  may  lose. 

Horses  have  been  fed  cotton  seed  and  cotton  seed  meal  in  snnall 
quantities  mixed  with  other  grains  with  the  best  of  results.  Such  a 
mixture  would  be  the  superior  to  a  single  grain  as  com  and  this 
winter  would  lessen  the  cost  of  feed  very  much. 

In  all  feeding,  steck  should  be  put  on  a  grain  gradually,  and 
chang^es  must  be  made  very  gradually,  and  care  must  be  taken  not  to 
feed  to  much.  (October,  1901.) 


WHEAT  MEAI,,  BRAN,  AND  SHORTS. 

The  feeder  is  frequently  in  doubt  as  to  which  is  the  cheapest, 
wheat  meal,  bran,  or  shorts  when  purchasing  feed  for  cattle  and  hogs. 
If  wheat  meal  costs  $20  per  ton,  is  it  cheaper  than  bran  at  $15  or 
shorts  at  $16  per  ton?  Other  considerations  aside  from  arithmetic  en- 
ter into  the  answer  to  this  sort  of  questions.  In  the  first  place,  the 
material  sold  as  bran  varies  from  the  hulls  of  wheat  to  a  mixture  of 
the  entire  refuse  from  flour  manufacture  known  as  'millrun'.  And 
material  sold  as  shorts  is  often  mixed  with  bran  in  varying  amounts. 
As  used  here,  bran  means  material  produced  as  a  by-product  of  milling 
from  which  shorts  have  been  separated.  It  should  be  flakey,  light 
and  bulky,  and  of  the  color  of  the  wheat  hull.  Shorts  on  the  other 
hand,  should  be  fine,  grayish  in  color,  and  free  from  all  except  small 
p  irticles  of  the  wheat  hull. 

The  value  of  a  feed,  as  a  rule,  is  estimated  on  the  basis  of  the 
aniount  of  protein,  carbohydrates  and  fat,  and  the  total  nutrients 
\  bich  it  contains.     These  words  are  too  often  meaningless  and  will 
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be  better  understood  if  protein  is  thought  of  as  that  part  of  a  feed 
that  makes  growth;  'muscle-niakers'  is  sometimes  used  te  explain 
this  term.  Carbohydrates  and  fat  are  the  fat  formers;  they  also 
serve  to  keep  up  the  heat  of  the  animal  body.  By  total  nutrients  is 
meant  the  sum  of  the  compounds  or  substances  in  a  feed  that  contri- 
bute  to  the  nutrition  of  animals.  Another  term,  nutritive  ratio,  is 
used  to  designate  the  proportion  between  the  protein  and  other  com- 
pounds itt  a  feed.  It  is  obtained  by  dividing  the  number  of  pounds 
of  protein  in  loo  Ibi.  of  a  feed  into  the  number  of  pounds  of  carbohy- 
drates and  fat. 

The  following  table  shows  the  composition  of  wheat  meal,  bran, 
and  shorts  expressed  in  the  above  terms. 


Pounds  in  loo  Pounds 

Nutritive 

FEEDS 

Protein 

Carbohydrates 
and  Pat 

Total 
Nutrients 

Ratio 

Wheat  meal  

lo  2 
12.2 
12.2 

73.0 
453 
58.5 

83.2 
57.5 
70.7 

1:7.2 

1:3.7 
1:4.8 

Wheat   bran 

Wheat  shorts 

If  the  total  amount  of  nutrients  determined  the  value  of  a  feed, 
it  would  be  a  simple  matter  to  decide  which  is  the  cheapest.  On  the 
basis  of  total  nutrients,  if  wheat  meal  costs  $20  per  ton,  wheat  bran 
should  cost  $13.80  per  ton  and  shorts  $16.87.  B^^  ^^^  requirements 
of  the  animal  to  which  the  feed  is  to  be  fed  must  also  be  considered. 
The  nutritive  ratio  of  the  ration  fed  to  hogs  and  cattle  may  vary  with- 
in reasonably  wide  limits.  As  a  rule  however,  the  grain  ration 
should  have  a  nutritive  ratio  from  1:5  to  1:6. 5.  The  feeder  who 
keeps  within  these  limits,  while  he  may  depart  from  theoretical  stand- 
ards, will  do  better  than  if  he  feeds  without  system  and  without  fig- 
uring. 

It  will  be  seen  from  the  table  that  wheat  varies  on  one  side  of  the 
standard,  and  bran  and  shorts  vary  on  the  other.  Thus  it  appears 
that  a  mixture  of  wheat  meal  with  either  bran  or  shorts  would  be 
cheaper  than  any  one  of  them  alone;  even  though  the  cost  be  greater. 

For  example,  if  wheat  meal  costs  $20  per  ton  and  shorts  $16  per 
ton,  a  mixture  of  equal  parts  of  each  will  cost  $18  per  ton.     This 
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mixture  would  contain  in  each  loo  lbs.  11.2  lbs.  protein,  and  65.7 
carbohydrates  and  fat  making  76.9  lbs.  total  nutrients,  and  would 
have  a  nutritive  ratio  of.  1:5. 9  which  would  be  better  to  feed  than 
either  wheat  meal  or  shorts  nlone.  When  wheat  meal  is  fed  alone, . 
there  is  an  excess  of  carbohydrates  and  fat.  Injshorts  there  is  an  ex- 
cess of  protein.  In  the  mixture,  these  are  balanced,  giving  what  is 
called  a  balanced  ration. 

Each  set  of  conditions  requires  different  management  and  in  this 
season  of  high-priced  feeds,  the  feeder  must  use  pencil  and  paper 
wisely  if  he  is  to  come  out  on  the  right  side.  The  Experiment  Sta- 
tion will  calculate  rations  for  Oklahoma  feeders  who  desire  it.  The 
letter  of  inquiry  should  state  the  prices  of  different  feeds,  the  charac- 
ter of  roughness  on  hand,  and  the  kind,^  age,  and  weight  of  the  ani- 
mals in  order  that  the  most  economical  ration  may  be  suggested. 
The  above  remarks  concerning  wheat  meal,  bran,  and  shorts  show 
how  diflBcult  it  is  to  arrive  at  an  exact  decision  wjien  comparing  the 
cost  of  feeds  and  how  necessary  it  is  to  study  feeds  and  their  compo- 
sition in  order  to  feed  to  best  advantage.  (November,  1901.) 


RATIONS  FOR  FATTENING  STEERS. 

The  following  combinations  of  feeds  will  be  used  in  the  steer  feed- 
ing experiments  at  the  Oklahoma  Experiment  Station  the  coming  win- 
ter. The  amounts  in  each  ration  are  computed  per  day  for  a  steer 
weighing  one  thousand  pounds. 

Ration  i. —Cottonseed  12  lbs.;  cotton-seed  meal,  3  lbs.;  wheat 
straw,  10  lbs.;  praire  hay,  4  lbs.;  cost  15^  cents. 

Ration  2. — Wheat  chop,  11%  lbs.;  cottonseed  meal,  y/2  lbs.; 
wheat  straw,  10 lbs.;  prairie  hay,  4 lbs.  cost,  20  3-5  cents. 

Ration  3. — Cottonseed,  12  lbs.;  wheat  chop,  5  lbs.;  wheat  straw, 
10  lbs.;  prairie  hay,  4  lbs.;  cost  17^  cents. 

Ration  4. — Cottonseed  meal,  10  lbs. ;  wheat  straw,  20  lbs.  (one 
half  of  this  to  be  cut  and  mixed  with  the  meal);  cost,  17  cents. 

Ration  5. — Cottonseed,  13  lbs.;. wheat  straw,  lolbs.,  prairie  hay, 
4  lbs.;  cost,  12^  cents. 

The  following  table  gives  the  amount  of  fo©d  nutrients  that  the 
different  rations  contain  and  the  amount  required  according  to  recog- 
nized feeding  standards  for  a  steer  weighing  1000  pounds. 
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Pounds  per  day  for  a  1000  lb.  steer. 

Dry 
Matter 

Protein 

Carbohy- 
drates 

Fat 

Nutritive 
Ratio 

cost 
Cents 

Standard 
1st  period 
2nd  period 

Ration  No.  i 

Ration  No.  2 

30.0 
30.0 
26.0 
26.0 
28.0 
27.0 
24.0 

2.5 
3.0 

2.79 
2.65 
2.19 

1.8 

15.0 

14.5 
9.41 

13.85 

12.34 
8.95 
9.2 

0.5 
0.7 

253 
0.70 
2.24 
1.30 
2.34 

1:6.5 

1:5-4 
1:58 

1:5:8 
i:8.o 

15^ 
203-5 

17^ 

17 

12^ 

Ration  No.  3 

Ration  No.  4 

Ration  No.  5    

The  figures  given  as  standard  are  the  amounts  of  nutrients  that 
-were  found  by  German  experiments  to  give  the  best  results  with  the 
least  waste  when  fed  to  fattening  steers.  The  amount  of  feed  must  be 
increased  or  diminished  as  the  steer  weighs  more  or  less  than  1000 
pounds.  These  figures  are  not  given  to  be  followed  absolutely  but  to  be 
used  as  guides  to  be  followed  as  the  prices  of  the  different  feeds  will  per- 
-mit.but  better  gains  will  be  obtained  as  the  ration  fed  approximates  the 
amount  of  nutrients  given  in  the  standard.  The  division  of  the  stand- 
ard ration  into  first  and  second  periods  is  not  given  close  attention. 
It  may  be  taken  to  mean  that  for  the  first  month  or  two,  such  feeds  as 
<x)ttonseed  meal  are  not  necessary  in  as  large  quantities  as  in  the  next 
two  months  of  feeding  period.  For  example,  in  rations  one  and  two, 
.one-half  to  three-quarters  of  a  pound  of  cottonseed  meal  might  be  left 
out  for  a  month  or  two. 

Comparing  the  rations  that  are  planned  to  be  fed  with  the  pre- 
.scribed  standard,  it  will  be  seen  that  rations  one  and  two  are  very  sim- 
ilar and  do  not  differ  widely  from  the  standard  except  in  one  point, 
with  ration  one.     In  this  ration,  the  fats  and  oils  are  about  five  times 
the  prescribed  amount.     The  experiment  will  help  to  show  just  what 
effect  this  will  have  on  the  gains  of  thct  steers.     The  general  experi- 
ence is  that  it  has  very  much  of  a  loosening  effect  in  the  digestive 
tract*  inducing  scouring.     Ration  three  is  very  good,  but  has  the  same 
fault  as  ration  one,  though  not  to  the  same  degree.      It  is  also  slight- 
ly deficient  in  other  points.     Ration  four  varies  quite  widely  from  the 
standard,  especially  in  the  large  amount  of  prottin  which  it  contains. 
Ration  five  does  not  approximate  the  standard  in  anything,  but  i:  1 
some  cases  a  similar  ration  has  given  paying  results.     Due  to  the  lov 
-cost,  this  ration  may  be  profitable,  but  it  will  hardly  produce   th  ; 


Digitized  by  VjOOQIC 


Rations  for  Fattening  Steers.  47 

rapid  gains  that  some  of  the  others  will. 

It  is  quite  likely  that  the  steers  will  not  eat  the  amount  of 
roughage  given  in  the  different  rations.  But  it  is  very  desirable  that 
steers  receiving  meals,  which  are  very  heavy,  concentrated  feeds 
should  have  a  certain  amount  of  roughage.  Each  feeder  should 
study  carefully  the  feasibility  of  cutting  part  of  the  roughage  and 
mixing  it  with  the  meal  or  of  obtaining  some  other  feed  to  mix  with 
the  meal  to  loosen  it  up  and  give  it  bulk. 

It  i?  not  the  plan  to  adhere  strictly  to  the  proportions  of  the 
feeds  as  given  under  the  different  rations  if  it  is  found  advantageous 
to  make  slight  changes,  but  no  radical  changes  will  be  made  unless  it 
is  found  impossible  to  prepare  the  steers  for  market  on  a  given  ra- 
tion. In  the  case  of  ration  four,  at  least  half  of  the  straw  will  be  run 
through  the  feed  cutter  and  mixed  with  the  cottonseed  meal  as  fed. 
This  plan  may  be  carried  out  with  the  other  rations  during  part  of  the 
feeding  period  to  see  if  there  is  any  advantage  in  it.  During  the  bal- 
ance of  the  time,  the  roughage  will  be  fed  in  a  separate  rack.  The 
amount  of  cottonseed  to  be  fed  was  put  at  twelve  to  thirteen  pounds, 
since  it  is  said  that  steers  will  not  do  well  when  fed  more  than  this. 

The  following  market  values  per  ton  were  taken  in  calculating 
the  cost  of  the  different  rations;  Cottonseed,  $14;  cottonseed  meal, 
$25.;  wlieat  chop,  $23.;  prairie  hay,  $8.;  wheat  straw,  $4.  These 
will  vary  in  co^t  in  different  localities  and  on  different  farms,  and  in 
some  cases,  cheaper  feeds  could  be  substituted  for  them  to  good  ad- 
vantage. 

The  experiments  will  be  carried  on  with  twenty-five,  two  year 
old  Shorthorn  steers  raised  in  this  locality.  The  feed  will  be  weigh- 
ed in  twice  *a  day  and  the  waste  weighed  out,  and  the  steers  will  be 
weighed  once  a  week.  It  is  planned  to  feed  the  steers  from  120  to 
to  I3D  days.  En  this  time,  gains  of  250  to  350  lbs  per  steer  are  ex- 
pected, depending  upon  the  ration  fed.  Steers  of  this  class  have  sold 
at  from  three  to  three  and  one-fourth  cents  per  pound  in  this  locality 
this  fall.  Ualess  there  is  an  unexpected  drop  in  the  fat  cattle  mar- 
ket, these  steers  when  fat  should  bring  at  least  from  five  to  five  and- 
one-f  jurth  cents  per  pound  in  Kansas  City.     As  the  steers  gain  in 
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weight,  the  ration  must  be  increased  so  that  the  cost  per  day  will  ex- 
ceed that  given  in  the  table.  Taking  everything  into  consideration, 
there  is  as  much  room  for  a  profit  in  these  steers  as  in  an  average 
year.  (November,  1901.) 


FEEDING  COTTONSEED  PRODUCTS  TO  STEERS. 

The  steer  feeding  experiments  during  the  winter  of  1 901 -1902  at 
the  Oklahoma  Experiment  station  were  closed  March  1 1  after  a  feed- 
ing period  of  105  days,  Twenty- five  grade  Shorthorn  steers  that 
were  raised  in  the  vicinity  of  Stillwater  were  divided  into  five  lots  of 
five  steers  each  and  fed  the  following  rations. 

Lot  I. — For  the  first  seventy  days,  cottonseed,  12  parts;  and 
cottonseed  meal,  3  parts;  for  the  last  thirty-five  days,  cottonseed, 
8  parts;  and  cottonseed  meal,  7  parts. 

Lot  2. — For  105  days,  cottonseed  meal,  3^^  parts;  and  wheat 
chop,   iij4  parts. 

Lot  3. — For  the  first  seventy  days,  cottonseed,  12  parts;  and 
wheat  chop,  5  parts:  for  the  last  thirty-five  days,  cottonseed,  8  parts; 
and  wheat  chop,  9  parts. 

(Lots  1,2,  and  3  received  the  same  kinds  of  roughage;  four 
pounds  of  praiiiehay  per  day  per  steer  and  all  the  wheat  straw  they 
would  eat.) 

Lot  4. — For  105  days,  all  the  cottonseed  meal  and  wheat  straw 
they  would  eat.  Twenty  pounds  of  wheat  straw  per  day  was  chaffed 
and  mixed  with  the  cottonseed  meal  as  fed  to  the  lot.  The  balance 
of  the  wheat  straw  was  fed  in  a  rack. 

Lot  5. — For  the  first  seventy  days,  four  pounds  of  prairie  hay  per 
day  per  head  and  all  the  cottonseed  and  wheat  straw  they  would  eat; 
for  the  last  thirty-five  days,  all  the  cotton£:eed,  wheat  straw  and 
alfalfa  hay  they  would  eat. 

The  steers  were  three- year- olds  in  the  spring  of  1902  and  of  fair 
quality  for  natives.  At  the  beginning  of  the  experiment,  Nov.  26, 
they  averaged  practically  loco  pounds,  and  were  in  fair  flesh  for 
steers  off  from  grass. 
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The  following  figures  are  for  the  feeding  period  of  105  days: 

Total  gain    Av.  daily  gain    Grain  eaten    Grain  eaten  per    Roughage  eaten 
lbs  pel  steer.  lbs.  lb.  of  gain,  lbs. 

Lot  1 928  i.7f  6760  7.27  4664 

Lot  2 1374  2.66  7744  5.63  6282 

Lot  3 1088  2.07  7451  6.85  4089 

Lot  4 912  1.73  5767  6.32  5280 

Lot  5 659  1.26  4215  6.38  6734 

The  steers  were  sold  on  the  Kansas  City  market  March  17  in  lots 
of  five  as  they  were  fed.  The  selling  prices  and  weights  are  given 
below. 

Total  weight  .Average  Price  per  loo  lbs  Dressed  out  per  cent 

Lot  1 5910  1182  5.20  53.2 

Lot  2 6100  1220  5.60  57.6 

Lot  3 6000  1200  5.40  56.1 

Lot  4 5820  1164  5.25  56.3 

Lot  5 5630  1126  5.00  55.3 

The  Ruddy  Packing  Co.  made  a  careful  slaughter  test  and  the 
percent  dressed  out  is  given  above.  The  meat  was  not  criticised  in 
any  respect,  except  that  some  of  it  lacked  finish  'as  might  have 
been  expected. 

The  change  in  the  rations  of  three  of  the  lots  whs  found  neces^- 
sary  as  they  were  not  doing  well  on  the  rations  on  which  they  were  - 
started.  After  seventy  days  feeding  a  change  was  made  in  the  grain 
ration  of  Lots  i  and  3  for  the  reason  that  the  steers  would  not  eat 
enough  of  the  former  ration  to  enable  them  to  make  fair  gains.  The 
amount  of  cottonseed  was  evidently  too  much  and  that  a  reduction  in 
the  amount  was  desirable  is  plainly  shown  in  the  table  which  follows.- 
Lot  5  refused  to  eat  enough  cottonseed  and  wheat  straw  along  with  four 
pounds  of  prairie  hay  per  day  per  steer  to  produce  anything  like  good 
gains.  The  introduction  of  the  alfalfa  hay  that  was  eaten  at  the  rate 
of  about  twenty  pounds  per  day  per  steer  during  the  last  three  weeks 
of  the  experiment,  made  a  radical  change  for  the  better,  as  is  shown 
in  the  table  which  follows.  The  periods  were  of  thirty-five  days  each 
and  it  was  at  the  end  of  the  second  period  that  the  change  in  feed  was 
made.     The  rations  for  Lots  2  and  4  were  not  changed. 
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Lot    Lot     Let 
123 

Lbs.   gain  ist  period 375      617     40c 

"      2d       "      .'     190     379     25c 

"      3cl       "       367     373     437 

The  steers  were  all  perfectly  healthy  duriag  the  expe 
in  so  far  as  could  be  seen,  could  have  been  continued  o 
ieeds  for  some  weeks  and  some  of  them  at  a  profit.  All 
-would  be  classed  as  short  fed  cattle  but  Lots  2  and  3  were 
^ened'for  the  prevailing  market  and  were  fairly  well  1 
cattle  of  their  quahty.  Lots  i,  4,  and  5  were  only  well  \ 
measured  by  the  standard  of  well  finished  cattle,  and  the 
rough. 

Each  lot  of  steers  was  followed  by  two  shoats  during 
ment  and  these  lived  and  thrived.  They  were  compelled  t< 
the  droppings  of  the  steers,  as  they  were  given  about  a  ha] 
tion  in  addition  to  what  they  obtained  from  the  manure. 
,«tudy  the  results,  no  extra  grain  was  fed  at  times  and  at  c 
vals  it  was  very  small.  The  average  gain  per  shoat  in  Lc 
lbs.;  in  Lot  2,  76  lbs.;  in  Lot  3,  130  lbs.;  in  Lot  4,  82  lbs.; 
5,  133  lbs.  The  total  wheat  chop  fed  during  the  whole  fee< 
averaged  337  lbs.  per  shoat.  The  pigs  averaged  103  lbs, 
gining  of  the  experiment. 

Taking  feeding  steers  at  $3  25  per  100  lbs.,  cottons^ 
<^ottonseed  meal  at  $25,  wheat  chop  at  $25,  wheat  straw  at 
hay  at  $10,  and  alfalfa  hay  at  $12  per  ton,  and  the  fat  st 
prices  sold  in  Kansas  City,  and  not  taking  into  account  ti 
the  manure,  the  lots  made  the  following  net  returns;  Lot 
Lot  2,  $43-79;  Lot  3,  $52.18;  Lot  4,  $41.06;  Lot  5,  $33.30. 

The  fact  that  the  shoats  following  the  steers  fed  no  gr 
cottonseed  meal  lived  is  a  point  that  should  be  noticed.  R< 
feeders  vary  on  this  point.  In  some  cases,  pigs  are  said  t( 
following  such  steers  and  in  other  cases  they  do  not.  It  pi 
pends  on  whether  the  steers  get  cottonseed  meal  and  no  ( 
and  whether  the  pigs  get  any  other  grain  than  that  which  1 
the  droppings.      As  a  rule,  steers  fed  exclusively  on  cotto: 
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are  not  followed  by  hogs,  but  when  only  part  of  the  ration  is  cotton- 
seed meal,  many  feeders  run  hogs  aftei  them  with  but  little  loss  from 
death.  It  is  probably  safer  and  more  economical  to  feed  the  pigs  a 
little  extra  grain. 

These  experiments  seem  to  indicate  that  if  cottonseed  is  to  be 
used  in  fattening  steers,  the  amount  fed  should  be  limited  to  four  to 
six  pounds  per  day  and  preferably  mixed  with  other  grains.  If  it  is 
to  be  the  exclusive  grain  in  the  ration,  the  roughage  fed  with  it  must 
be  highly  palatable  and  nutritious.  Even  then,  it  is  more  suitable  for 
cattle  that  are  roughing  through  than  for  those  with  which  rapid 
gains  are  desired.  As  an  exclusive  grain,  it  did  not  scour  the  cattle 
or  make  them  sick  in  any  way,  but  it  was  not  palatable  enough  to  in- 
duce them  to  eat  thejdesired  amount.  (April,  1902.) 

FEEDING  COTTONSEED  MEAI,  TO  HOGS. 

The  Oklahoma  experiment  station  has  issued  a  bulletin  reporting 
the  results  of  an  experiment  in  feeding  cottonseed  meal  to  hogs. 
The  following  brief  statements  comprise  the  chief  results  given  in  the 
bulletin: 

1.  Of  a  lot  of  four  weanling  pigs  fed  a  grain  ration  consisting  of 
one-fifth  cottonseed  meal  and  four-fifths  corn  meal,  and  kept  in  a 
small  pen,  two  died  after  being  fed|this  mixture  for  forty  days.  The 
other  two  lived  and  thrived  and  were  fattened  on  the  above  mixture 
without  change  in  126  days.  During  that  time  they  made  an  average 
daily  gain  per  pig  of  1.07  pounds,  and  for  each  pound  of  gain  they  ate 
3.37  pounds  of  grain  and  that  had  a  value  of  2.24  cents. 

2.  Of  a  second  3ot  of  4  weanling  pigs  kept  in  a  small  pen  and 
fed  a  grain  ration  of  one-fifth  cottonseed  meal  and  four-fifths  corn 
meal  for  four  weeks,  then  corn  meal  for  two  weeks,  alternating  in  this 
manner  during  18  weeks,  one  died  at  the  end  of  five  weeks,  (after  be- 
ing fed  for  four  weeks  on  the  mixture  and  one  week  on  pure  corn 
meal),  the  other  three  lived  and^thrived  and  were  fattened  at  the  end 
of  126  days.  During  that  time  the  average  daily  gain  per  pig  was 
1.06  pounds  and  for  each  pound  of  gain  they  ate  3.68  pounds  of  grain 
that  had  a  value  of  2. 14  cents. 

3.  A  third  lot  of  4  weanling  pigs  were  kept  in  a  small  pen  and 
fed  a  grain  ration  consisting  of  one-third  corn  meal  and  two-thirds 


Digitized  by  VjOOQIC 


52  Eleventh  Annual  Report. 

wheat  middlings,  for  126  days  and  all  were  well  fattened  at  the  end 
of  this  time.  The  average  daily  gain  per  pig  was  1. 15  pounds,  and  for 
each  pound  of  gain  they  ate  3.7  pounds  of  grain  that  had  a  value 
of  2.87  cents. 

4.  A  fourth  lot  of  four  weanling  pigs  fed  corn  meal  for  84  days 
and  kept  in  a  small  pen,  made  very  poor  gains  and  a  change  of  feed 
was  necessary  to  fatten  them.  In  the  84  days  they  made  an  average 
daily  gain  per  pig  of  one-half  pound,  and  for  each  pound  of  gain  they 
ate  5.6  pounds  of  grain  that  at  a  value  of  2.99  cents.  When  changed 
to  a  grain  mixture  of  one-fifth  cottonseed  meal  and  four-fifths  corn 
meal  the  gains  were  increased  and  in  42  days  following  the  change, 
they  made  an  average  daily  gain  per  pig  of  .92  of  a  pound,  and  for 
each  pound  of  gain  they  ate  3.42  pounds  of  grain  that  had  a  value  of 
1.95  cents.  For  the  total  feeding  period  of  126  days  the  average 
daily  gain  per  pig  was  .62  of  a  pound,  and  for  each  pound  gain  they 
ate  4.7  pounds  of  grain  that  cost  2.61  cents.  At  the  close  of  this  per- 
iod only  two  of  the  pigs  were  in  a  marketable  condition,  but  the  oth- 
ers were  making  good  gains. 

5.  In  this  experiment  when  weanling  pigs  were  kept  in  small 
pens  and  fed  a  grain  ration  containing  one- fifth  cottonseed  meal  and 
four-fifths  corn  meal,  one-fourth  to  one-half  of  the  number  died  after 
being  fed  the  ration  five  to  seven  weeks;  those  living  and  fed  the 
above  ration,  continuously  and  alternatingly  with  corn  meal,  were 
fattened  with  most  excellent  results. 

6.  The  amount  of  grain  required  to  produce  a  pound  of  gain  was 
practically  the  same  with  pigs  getting  cottonseed  meal  as  it  was  with 
pigs  getting  middlings,  but  was  much  less  than  that  required  by  pigs 
getting  corn  meal.  The  pigs  getting  one- fifth  cottonseed  meal  and 
four- fifths  corn  meal  alternating  with  com  meal,  required  34. 5  per  cent,, 
less  grain  to  produce  a  pound  of  gain  than  did  the  pigs  that  were  get- 
ting only  corn  meal. 

7.  More  economical  gains,  disregarding  losses  caused  by  death, 
were  obtained  by  feeding  rations  containing  cottonseed  meal  than  by 
feeding  either  corn  meal  or  a  mixture  of  corn  meal  and  wheat  mid- 
dlings. With  corn  meal  worth  53.5  cents  per  cwt.,  wheat  middling, 
90  cents,  and  cottonseed  $1.00  per  cwt.,  the  gain  of  the  pigs  getting 


Digitized  by  VjOOQIC 


A  Good  Pear,  53 

one-fifth  cottonseed  meal  and  four-fifths  corn  meal  alternating  with 
com  meal  cost  23.5  per  cent,  less  than  the  pigs  getting  two-thirds 
wheat  middlings  and  one- third  corn  meal  (84  days).  The  cost  of  the 
gain  of  tlie  corn  meal  fed  pigs  was  a  trifle  more  than  that  of  those 
getting  middlings  in  their  ration,  but  the  outcome  of  the  former 
should  be  considered  a  failure  and  unprofitable  while  the  latter  was  a 
success  and  profitable.  (January,  1902.) 


A  GOOD  PBAR. 

The  Rutterpear  has  borne  good  crops  in  Payne  County,  Okla- 
homa, the  last  two  years  and  seems  perfectly  hardy  in  every  way.  It 
is  one  of  the  best  varieties  for  Oklahoma  and  should  be  one  of  the 
most  popular  pears  in  the  country. 

The  tree  is  a  moderate  grower,  an  abundant  and  early  bearer, 
with  young  wood  of  a  dull-olive  yellow  brown  color.  Fruit,  medium 
to  large,  nearly  globular;  skin  rough,  greenish  yellow,  sprinkled  and 
netted  with  russet  and  numerous  russet  dots;  stalk  long,  large  and 
woody;  flesh  white,  juicy,  melting,  sweet  vinous  flavor;  ripe  Septem- 
ber and  October.  (October,  1901.) 


A  GOOD   GRAPE. 

The  R.  W.  Munson  is  one  of  the  best  varieties  of  grapes  that  has 
fruited  in  the  Experiment  Station  vineyard.  During  the  past  sum- 
mer, it  has  shown  its  ability  to  withstand  almost  any  drouth.  It  was 
the  only  one  of  about  fifty  varieties  in  the  vineyard  that  was  not  badly 
damaged  by  the  green  leaf  hopper  or  thrip.  Its  foliage  remaii.cd  free 
from  these  insects  and  retained  its  dark  green  color  ihr  ai^l.m  t  the 
season. 

Vine  large,  rapid  grower;  cluster  medium  to  lar.Le,  r>  !Mi(incal, 
often  shouldered;  berries  large,  round,  black,  eveiilx  riptud;  skin 
thin,  tough;  pulp  tender,  juicy,  s^^eeti  very  good  flb\<  r.  1  !<  jis^l  be- 
fore the  Concord.  (October,  i^oi.) 


FRUIT  TREES. 


This  is  the  season  of  the  year  when  orders  are  being  given  for 
nursery  stock  for  fall  planting  and  those  about  to  set  out  an  orchard 
should  avail  themselves  of  the  experience  of  those  who  have  been  en- 
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gaged  in  frttit  growing  in  Oklahema. 

In  general  it  pays  to  buy  kome  grown  nursery  stock  and  to  disre- 
gard the  blandishments  ©f  the  man  with  something  new  and  wonder- 
ful. The  varieties  mentioned  below  are  reliaTjle  and  preferred  by 
many  successful  orchardists. 

Apples: — Missouri  Pippin,  Ben  Davis,  Winesap,  Jonathan, 
Maiden's  Blush,  I^owell,  Cooper's  Early  White  and  Yellow  Transpar- 
ent. 

Peaches: — Atnsden,  Alexander,  Early  Riser,  Mountain  Rose, 
Old  Mixon  Free,  Elberta,  and  Heath  Cling. 

Plums: — Wild  Goose,  Weaver,  Golden  Beauty,  Forest  Garden^ 
Pottawattomie,  Abundance,  and  Burbank. 

Pears: — Rutter,  KieflEer,  Duchess,  Seckel,  and  Bartlett, 

Cherries: — Early  Richmond,  English  Morello,  Montmorency. 

Grapes: — Concord,  Delaware,  Goethe,  Jaeger,  Brilliant,  Niagara, 
Herbemont. 

Good  nursery  stock  is  of  prime  importance,  but  the  character  of 
the  care  which  is  given  it  after  setting  it  out  determines  to  a  great  ex- 
tent the  degree  of  success  that  will  be  attained.  Continued  clean 
cultivation  and  watchful  care  is  necessary  and  will  be  abundahtly  re- 
paid. (November,  1901.) 


SPRAY   APPI.E   TREES. 

When  the  first  apple  trees  began  bearing  in  Oklahoma,  there  was 
hardly  a  worm  of  the  codling  moth  to  be  found  in  the  whole  crop. 
There  are  no  native  plants  here  upon  which  this  insect  can  live  and  it 
was  slow  to  get  started  in  the  young  orchard  and  it  did  almost  no 
damage  to  the  first  three  crops.  This  insect  has  meat  almost  no  op- 
position and  has  increased  very  rapidly  and  this  year  has  destroyed  a 
large  part  of  the  apple  crop  all  over  Oklahoma.  The  dry  weather  has 
been  a  help  to  the  worms  in  destroying  the  crop  this  year.  Most  of 
the  bearing  orchards  set  a  fair  crop  of  fruit  last  April  but  only  a 
small  part  of  this  crop  will  be  matured.  The  amount  of  windfall  ap- 
ples that  has  been  placed  upon  the  market  this  year  is  much  larger 
than  any  previous  year. 

At  the  experiment  station  the  windfall  apples  from  three  Missouri 
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Pippin  and  three  Stewart's  Gelden  apple  trees  were  examined  and  not 
an  apple  was  found  that  did  not  contain  a  worm  or  the  traces  of  a 
worm  in  the  core.  The  land  around  these  trees  has  been  weN  culti- 
vated and  kept  free  from  weeds  and  grass.  The  trees  made  a  fair 
growth  during  the  summer  and  hare  shown  no  signs  of  suffering  from 
drouth.  The  trees  were  not  sprayed  or  protected  from  the  insects  in 
any  way.  There  is  every  reason  to  believe  that  the  worms  were  the 
chief  cause  of  the  apples  falling. 

An  examination  of  the  apples  on  the  market  showed  that  al- 
most every  apple  contained  a  worm  or  the  burrow  where  one  had 
been.  Granting  that  these  apples  were  from  orchards  that  have  not 
been  well  cultivated  and  suffered  from  drouth,  the  worms  have  great- 
ly damaged  the  crop. 

Three  fourths  of  the  apple  crop  can  be  protected  by  spraying 
with  Paris  green.  The  cost  of  the  necessary  apparatus  and  the  labor 
of  spraying  are  but  small  items  of  expense  and  are  now  necessary  to 
the  growing  of  a  good  crop.  (September,   1901.) 

CUI^TrVATK  TRBES. 

Illustrations  of  the  value  of  cultivation  to  trees  can  be  seen  on  al- 
most every  farm  in  Oklahoma  this  summer.  The  trees  that  are 
standing  on  cultivated  land  have  grown  most  of  the  summer  and  have 
stood  the  dry  season  very  well,  while  those  on  uncultivated  land 
have  made  but  little  growth  and  many  have  died.  The  value  of  culti- 
vation has  been  greater  this  year  than  common  but  the  aggregate  re- 
sults are  about  the  same.  The  trees  that  are  well  cared  for  and  well 
cultivated  will  make  a  good  growth  each  year  and  be  strong  healthy 
trees,  able  to  resist  the  attacks  of  insects  and  diseases. 

On  the  experiment  station  farm  there  are  two  rows  of  soft  maple 
trees  that  were  set  out  at  the  same  time  an  d  were  of  equal  size  and 
vigor  when  set.  These  trees  were  given  the  same  care  and  cultivation 
for  three  years  after  they  were  set  and  made  about  the  same  growth. 
One  row  has  been  given  almost  no  cultivation  for  the  last  four  years 
while  the  other  row  has  been  well  cultivated.  The  height  of  five  trees 
in  each  row  was  measured  September  11.  The  trees  in  the  cultivated 
row  averaged  22  feet  and  in  the  uncultivated  row  averaged  13  feet  in 
height.     Three  of  the  trees  in  the  uncultivated  row  had  been  sun- 
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scalded  on  one  side  of  the  trunk  and  bad  peeled  off.  The  other  two 
trees  died  during  the  summer  and  the  trunks  were  full  of  borers 
The  cultivated  row  is  in  good  condition  and  shows  no  signs  of  sun- 
scald  or  borers.  (September,  1901.) 


PALI.  PLANTING  OP  TREKS. 

Young  trees  that  are  bought  from  the  nursery  should  be  planted 
in  the  fall.  Over  ninety- five  per  cent  of  the  nursery  trees  are  dug  in 
the  fall  and  exposed  to  the  sun  and  wind  all  winter  without  suflBdent 
moisture  to  keep  the  trees  in  perfect  condition.  These  trees  should 
be  delivered  in  the  fall  and  set  out  in  the  orchard  before  January.  The 
sooner  the  trees  are  set  in  the  orchard  after  being  dug  the  better. 
The  trees  should  be  well  planted  and  the  moist  soil  pressed  firmly 
about  the  roots.  The  top  of  the  trees  gives  off  moisture  in  the  winter 
through  the  bark,  and  the  roots  must  be  well  packed  in  moist  soil  to 
supply  this  moisture;  a  condition  which  seldom  exists  when  the  trees 
are  in  temporary  quarters.  If  the  trees  are  set  in  the  fall,  the  soil 
settles  around  the  roots  in  the  winter  and  will  be  full  of  moiisture  and 
the  trees  are  ready  to  start  into  full  and  rapid  growth  in  the  spring. 
November  and  December  are  usually  the  best  months  for  transplant- 
ing trees  and  shrubs. 

Trees  set  in  the  spring  will  usually  grow  and  do  well  but  the  re- 
sults are  not  so  uniformly  satisfactory.  The  trees  are  seldom  in  as 
good   condition  for  spring  setting  as  for  fall.  (October,  1901.) 


PLANT  TREES  AND  CARE  FOR  THEM. 

Governor  Ferguson  of  Oklahoma  prefaced  his  arbor  day  procla- 
mation with  the  following  appreciation  of  the  beauty  and  utility  of 
trees: 

"In  all  ages  men  have  loved  trees.  The  beau  ty  of  their  foliage, 
their  grateful  shade  in  the  heats  of  summer,  and  the  protection  of 
their  encompassing  branches  from  the  blasts  of  winter,  led  primitive 
men  to  build  their  homes  in  the  forests.  Trees  made  it  possible  for 
men  to  pursue  the  trackless  ways  of  the  seas,  and  from  their  trunks, 
were  carved  the  very  sinews  of  civilization.  Year  after  year,  the 
blossoming  of  trees   gladdens  the  hearts  of  men  with   the  promise 
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of  renewed  life.  To  plant  trees  is  to  assist  nature  in  perpetuating  one 
of  her  most  priceless  gifts  to  humanity/' 

Arbor  day  is  fixed  by  legislative  enactment  and  Friday,  March 
14,  has  been  so  designated  in  1902:  a  time  when  trees  may  be  planted 
"with  every  promise  of  success. 

Trees  add  much  to  the  comfort,  beauty,  and  value  of  the  home, 
whether  it  be  in  the  city  or  in  the  country.  The  value  of  shade  trees 
about  the  house  is  appreciated  almost  every  day  from  May  until 
October,  and  no  efiFort  to  increase  the  number  of  trees  is  wasted.  A 
grove,  if  well  cared  for,  increases  the  value  and  productivity  of  the 
farm.  The  greatest  benefit  is  realized  when  the  grove  is  placed  so 
that  it  will  form  a  wind-break  on  the  south  and  west  sides  of  the  or- 
chards and  on  the  north  side  of  the  barns  and  feed  lots.  This  loca- 
tion need  not  interfere  with  the  grove's  producing  a  constant  supply 
of  posts  and  fire -wood. 

There  are  many  trees  that,  if  given  proper  attention,  grow 
rapidly  in  Oklahoma.  Some  of  these  may  be  taken  from  the  native 
forest  andall  may  be  obtained  from  nurseries  at  a  reasonable  price  and 
in  first-class  condition  for  transplanting.  Nursery-grown  trees  usually 
grow  better  when  transplanted  than  those  taken  from  the  native  for- 
est. The  small  forest  trees  are  usually  sprouts  from  old  stumps  and 
cannot  be  taken  out  with  a  good  root  system  for  transplanting. 
Tress  in  a  native  tirabar  are  accustomed  to  shade  and  they  suffer 
when  exposed  to  the  direct  heat  of  the  sun  and  to  the  wind. 

The  soil  in  which  trees  are  to  be  planted  should  be  given  as 
thorough  preparation  as  for  any  other  crop.  It  should  be  plowed  to  a 
depth  of  at  least  tight  inches  and  firmed  down  by  repeated  harrow- 
ings.  Where  trees  are  to  be  planted  for  shade  the  holes  should  be 
dug  large  and  deep,  three  feet  each  way  is  not  too  large,  and  filled  in 
with  surface  soil  to  the  depth  at  which  the  trees  are  to  be  set.  This 
work  should  be  done  as  long  as  possible  before  the  time  for  plant- 
ing the  trees,  and  if  now,  the  soil  that  is  fiUea  into  the  holes  should 
be  saturated  with  water  before  setting  the  trees.  Trees  that  do  not 
have  good  roots  should  not  be  set  where  they  will  be  exposed  to  the 
direct  force  of  the  wind.  When  transplanting,  set  the  roots  at  about 
the  same  dfepth  as  that  at  which  they  grew  naturally,  and  press  the 
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soil  firmly  about  the  roots.     This  is  ft  very  important  point  and  fre- 
quently neglected. 

Trees  should  be  pruned  when  set.  The  broken  and  crushed 
roots  should  be  cut  back  to  sound  wood;  they  usually  are  cut  short 
enough  in  digging.  The  tops  should  be  cut  back  so  as  to  properly 
balance  them  with  the  roots;  one  year  old  trees  may  be  cut  back  to  the 
ground,  two  year  old  trees  should  have  about  half  of  last  j-ears 
growth  removed,  and  older  trees  should  be  pruned  quite  severely. 
No  set  of  rules  can  be  followed  in  all  cases  and  individual  judgment 
must  determine  what  is  to  be  done  with  each  tree. 

In  planting  for  a  grove,  the  trees  may  be  set  three  or  four  feet 
apart,  in  rows  seven  or  eight  feet  apart  each  way,  or  in  check  rows 
four  or  five  fe«t  apart  each  way.  The  first  method  will  admit  of  cul- 
tivation for  a  longer  time  than  the  second  and  thinning  will  not  be 
necessary  for  a  longer  time.  Trees  one  year  old  are  suitable  for 
grove  planting  and  may  be  set  in  furrows  plowed  for  the  purpose 
after  the  soil  has  been  put  in  good  condition.  In  every  case  the 
trees  should  be  set  thicker  than  they  are  expected  to  stand  when 
grown.     It  is  easy  to  remove  a  tree. 

Trees  set  in  isolated  positions  are  especially  exposed  to  the  hot 
sun  and  attacks  of  borei;s.  In  such  places,  the  trunks  of  trees  that 
are  taken  from  the  native  forests  should  be  protected  during  the  sum- 
mer by  standing  a  board  on  the  southwest  side  of  the  tree. 

The  trees  most  generally  planted  have  been  elm,  soft  maple,  ca- 
talpa,  black  locust,  and  box  elder.  The  elm  grows  slowly  at  first 
and  is  attacked  by  borers,  but  it  is  the  best  shade  tree  in  the  list  and 
should  be  included  in  every  planting  for  shade .  The  soft  maple  is 
easily  broken  by  the  wind  and  suffers  from  drouth  and  the  attacks  of 
borers,  but  it  grows  rapidly  fr©m  the  start  and  makes  a  pretty  tree. 
The  limbs  of  the  catalpa  are  easily  broken  by  the  winds,  but  it  grows 
rapidly,  makes  a  fair  shade,  and  is  valuable  timber  for  posts. 

The  black  locust  is  not  generally  regarded  as  a  first  class  shade 
tree  and  its  tendency  to  sprout  from  the  roots  makes  it  somewhat  ob- 
jectionable on  lawns.  But  it  is  the  fastest  grower  in  the  list,  will 
stand  more  neglect  than  the  others,  and  the  wo#d  is  very  durable  for 
posts.  The  box  elder  is  a  moderate  grower  and  is  not  adapted  to 
poor,  upland  soil,  though  it  does  well  in  favored  locations-.     The  ash. 
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and  sycamore  are  g;ood  trees,  but  are  mot  adapted  to  as  wid«  a  range 
of  soils  as  the  others. 

While  the  present  season  does  not  afford  the  best  of  conditions 
for  planting  trees,  success  may  be  had  by  all  who  make  an  earnest 
effort.  The  holes  should  be  well  watered  when  the  trees  are  set  and 
if  there  is  a  shortage  of  rainfall  up  to  the  time  that  growth  starts 
more  water  should  be  supplied.  After  the  growth  has  started  and  the 
soil  is  OBce  filled  with  moisture,  it  is  then  a  matter  of  cultivation. 
The  soil  at  all  times  within  at  least  three  feet,  and  better  ten  feet,  of 
the  trees  should  be  kept  loose  on  top  and  free  from  grass  and  weeds. 
If  there  are  fifty  trees  or  less  they  should  be  hoed  after  erery  rain;  it 
can  be  done  in  an  hour.  Where  the  trees  are  in  rows,  cultivation 
with  horse  tools  is  cheaper  and  as  effective.  Dirt  should  should  not 
be  piled  up  around  the  base  of  the  trees  so  as  to  run  water  away 
from  them.  It  is  better  to  have  a  basin-shaped  depression  to*  catch 
the  water  that  falls  and  let  it  soak  in. 

The  planting  of  trees  is  commendable  and  cannot  be  too  strongly 
urged  upon  any  one  who  owns  even  ten  square  feet  of  land.  But  the 
planting  is  the  least  part  of  the  operation.  The  daily,  weekly,  and 
mDuthly  care  which  is  given  the  tree  during  the  first  ten  years  after 
transplanting  determines  whether  or  not  the  tree  will  continue  grow- 
ing. None  but  those  who  love  trees  can  succeed  in  growing  them  in 
Oklahoma  but  nowhere  else  is  care  and  attention  more  abundantly 
repaid.  (March,  1902.) 


CUWIVATE  THK  TREES. 

Many  of  the  trees  that  were  planted  for  shade  and  fruit  this 
spring  are  already  dead.  Many  more  will  die  before  the  summer  is 
past.  The  chief  cause  for  this  loss  has  been  and  will  be  neglect.  As- 
suming that  the  trees  have  been  planted  properly  and  that  they  were 
of  sorts  adapted  to  Oklahoma  conditions,  at  least  ninty-five  percent  of 
those  planted  should  live  and  thrive.  Orchardists  as  a  rule  give  their 
ti  ees  every  needed  attention  and  los«  but  few  trees.  The  most  notable 
e  -.ample  of  intermittent  enthusiasm  may  be  seen  along  the  streets  of 
t<  wns  and  cities.  When  spring  comes,  nearly  every  one  plants  trees  as 
a  natter  of  course  or  to  get  rid  of  some  tree  agent.     Too  often  when 
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the  planting  is  done,  no  further  attention  is  given.  After  planting, 
the  dirt  is  often  piled  up  in  a  nice  mound  about  the  base  of  the  trees 
possibly  with  the  notion  that  this  will  hold  the  tree  in  place.  The  re- 
sult is  that  what  rain  falls  is  drained  away  from  the  roots  of  the  trees 
instead  of  toward  them.  Instead  there  should  be  a  slight  depression 
about  the  trees  so  as  to  get  a  little  excess  of  water  if  possible  and  let 
it  soak  in.  Cultivation  throughout  the  summer  should  be  given  if 
trees  are  wanted.  The  growth  of  the  trees  will  be  better  if  all  the 
space  between  them  is  cultivated  after  every  rain.  This  is  hardly  de- 
sirable about  the  house  and  the  next  best  thing  is  to  cultivate  a  space 
about  the  trees.  The  soil  should  be  hoed  and  kept  loose  for  a  space 
of  from  three  to  five  feet  about  the  trees,  the  larger  the  cultivated 
space,  the  better.  It  isn't  a  hard  matter  to  grow  trees  if  one  will  give 
them  a  little  attention  right  along  and  will  think  of  them  as  a  crop 
that  should  be  cultivated  if  good  growth  is  expected.  A  treeless  town 
is  always  cheerless  to  the  stranger,  while  streets  bordered  with  thrif- 
ty trees  are  attractive  and  are  appreciated  by  all.  Cultivate  the  trees 
every  time  it  rains  and  sometimes  between  times.     (May  1902.) 


BI^ACKBBRRIES  IN  OKLAHOMA. 

The  frequent  failure  of  raspberry  and  strawberry  plants  to  make 
a  good  growth  and  produce  fruit  increases  the  amount  of  importance 
attached  to  blackberries.  This  crop  pays  on  almost  all  kinds  of  soil  in 
Oklahoma.  It  does  best  on  sandy  loams  and  when  well  cultivated 
makes  a  very  rank  growth.  The  Early  Harvest,  Snyder  and  Kittatin- 
ny  are  all  doing  well  at  the  experiment  station.  The  Dallas,  Lawton, 
and  Minnewaska,  are  gaining  favor  in  some  localities.  The  dry  sea- 
son generally  cuts  the  crop  of  late  berries  short. 

The  plants  should  be  set  two  to  four  feet  apart  in  rows  six  to  eight 
feet  apart.  The  plants  should  be  kept  in  rows  and  all  plants  that  come 
up  in  the  cultivated  space  between  the  rows  should  be  removed.  If 
the  plants  are  allowed  to  produce  canes  at  will  they  will  soon  form 
dense  matted  rows  which  should  not  be  more  than  one  foot  in  width 
at  the  ground.  This  will  make  picking  and  cultivation  easier  and  give 
better  feeding  ground  to  the  plants  that  are  to  bear  fruit. 

The  cultivation  should  begin  in  the  early  spring  and  continue 


Digitized  by  VjOOQIC 


Potato  Growing,  61 

through  the  summer.  Shallow,  level  cultivation  should  be  used  to 
conserve  the  moisture.  Deep  cultivation  will  cause  the  plants  to 
sprout  in  the  spaces  between  the  rows  and  in  ether  ways  injure  the 
growth  of  plants  in  the  rows.  The  weeds  and  grass  must  be  kept 
down  with  the  cultivator  and  hoe. 

Mulching  is  a  good  practice  on  small  home  patches.  The  land 
should  be  well  cultivated  in  the  spring  and  then  the  mulch  applied. 
The  mulch  may  consist  of  old  hay  or  straw  that  is  free  from  seed,  or 
coarse  manure.  It  should  be  evenly  scattered  over  the  ground  about 
four  to  six  inches  deep  and  remain  there  until  time  for  cultivation  the 
next  spring.  It  can  then  be  drawn  into  the  rows  and  after  the  culti- 
vation be  spread  over  the  ground  again  and  more  added  if  necessary. 
Mulching  gives  better  results,  both  in  growth  of  vine  and  production 
of  crop,  than  the  bes£  of  cultivation.  On  test  plats  fruited  in  1901  the 
Early  Harvest  blackberry  produced  a  half  more  fruit  on  the  mulched 
plat  than  on  the  cultivated  plat.  The  Snyder  and  Kittatinny  each  pro- 
duced three  times  as  much  fruit  on  the  mulched  plats  as  on  the  culti- 
vated plats.  •  Judging  from  the  present  condition  of  the  vines,  the  dif- 
ference between  the  crops  of  the  mulched  and  cultivated  plats  will  be 
much  greater  this  year  than  last. 

Pruning  has  little  or  no  effect  upon  fruit  production,  the  pruned 
plats  yielding  about  the  same  as  those  that  were  not  pruned.  How- 
ever, if  the  vines  make  a  rank  growth  it  is  a  good  plan  to  top  them. 
This  will  cause  the  plants  to  branch  more  and  be  strong  and  stand  bet- 
ter.    The  old  vines  should  be  removed  as  soon  as  dead.     (May,  1902) 


POTATO  GROWING. 

The  experiment  station  has  been  investigating  methods  of  grow- 
ing and  storing  potatoes  and  has  reported  results  in  a  recent  belletin. 

The  methods  followed  by  potato  growers  of  Pottawatomie  county, 
where  large  quantities  are  grown  for  market,  are  briefly  described. 
The  soil  of  this  district  is  a  sandy  loam  with  a  porous  subsoil,  making 
it  an  ideal  potato  soil.  The  soil  is  plowed  in  early  winter  and  the 
planting  done  as  soon  as  danger  of  hard  frosts  is  past,  usually  from 
the  middle  of  February  to  the  first  of  March.  Most  of  the  planting 
is  done  with  planters,  dropping  the  seed  from   twelve  to  eighteen 
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inches  apart  in  rows  about  three  feet  apart. 

Bliss  Triumph  is  abont  the  only  variety  planted  and  the  s»eed  used 
is  either  from  the  second  crop  of  the  previous  season  or  is  imxx)rt- 
•ed  from  the  North.  Cultivation  is  shallow  and  frequent  and  discon- 
tinued when  the  potatoes  are  about  half  an  inch  in  diameter.  Digging 
is  done  by  machinery  and  the  potatoes  are  sold  at  once.  -The  crop  is 
marketed  in  June  and  a  second  crop  is  planted,  the  culls  from  the  first 
crop  being  used  for  seed.  Good  profits  are  realized  and  the  industry 
IS  developing  rapidly. 

A  table  showing  the  results  of  variety  tests  made  on  the  station 
farm  during  1900  and  1901  is  given  in  the  bulletin.  The  results 
show  great  variations  in  yield  between  different  varieties  and  in  dif- 
ferent seasons. 

Trials-  of  time  of  plowing  for  potatoes  uniformly  resulted  in  larger 
yields  from  fall  than  spring  plowing.  The  best  depths  and  the  time 
of  planting  varies  with  the  season  and  the  condition  of  the  soil.  The 
planting  should  always  be  done  as  soon  as  the  furrows  are  opened, 
since  the  drying  of  the  soil  in  the  furrow  retards  sprouting. 

Of  all  methods  of  storing  potatoes  tried,  it  was  found  best  to 
keep  the  crop  in  the  field,  by  mulching  with  straw  or  hay  in  the 
spring  or  early  summer  after  cultivation  has  ceased,  and  leaving  the 
the  xx>tatoes  in  the  ground  until  fall.  If  rain  should  cause  them  to 
sprout  or  decay,  they  should  be  dug  and  stored  in  small  boxes  or 
crates  in  a  cave.  If  the  patch  is  not  mulched,  the  crop  should  be  dug 
as  soon  as  mature  and  stored  in  a  cave.  The  potatoes  should  not  be 
left  in  the  sun,  but  should  be  taken  to  the  shade  as  fast  as  they  are 
dug. 

This  bulletin  also  contains  a  report  of  variety  tests  erf  cabbage 
during  1900  and  1901.  (January,  1902.) 


ANIMAL   PARASITES. 

The  experiment  station  has  for  some  time  been  collecting  infor- 
mation in  regard  to  the  occurence  and  distribution  of  the  most  com- 
mon parasites  of  the  domestic  animals.  The  amount  of  injury  and 
Uss  caused  by  parasites  and  the  readiness  with  which  most  of  them 
may  be  exterminated  makes  it  of  some  importance  to  the  farmer  and 
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steckman  to  know  something  of  the  parasite  and  remedy. 

This  general  metjhod  of  asking  for  information  is  used  in  the  be- 
lief that  those  interested  will  send  in  specimens  of  all  forms  of  para- 
sites they  may  find  on  any  of  the  domestic  animals.  All  specimens 
of  external  parasites  such  as  lice,  ticks,  fleas  etc.  may  be  sent  in  small 
boxes  or  bottles.  Where  the  scab  mite  of  sheep  or  the  itch  mite  of 
liorses  and  cattle  is  suspected  the  dried  crusts  from  the  sores  w4th  the 
*wool  or  hair  from  around  the  sore  will  give  sufficient  material  from 
^which  to  obtain  the  parasite.  Any  of  the  intestinal  parasites  such  as 
Tound  or  tape  worms  may  be  sent  in  alcohol. 

Recently  specimens  of  the  flea  from  chickens  and  turkeys  were 
Teceived  at  the  station.  Information  concerning  the  occurence  of 
this  parasite  will  be  appreciated  as  it  is  rarely  found  as  far  north  as 
Oklahoma  but  under  favorable  conditions  may  do  considerable  dam- 
age among  fowls.  (October,  1901.) 


VACCINATION  TO  PRBVENT  BI,ACKL«G. 

Blackleg  is  the  most  common  disease  and  at  the  same  time  the 
-cause  of  the  greatest  amount  of  loss  to  farmers  and  stockmen  of  any 
cattle  disease  in  the  territory.  Every  one  is  so  familiar  with  the  dis- 
ease that  a  description  of  the  condition  seen  on  the  post  mortem  ex- 
amination is  unnecessary.  Stockmen  know  that  young  cattle  and  es- 
pecially fat  calves,  or  those  gaining  rapidly  in  flesh  are  the  ones  most 
likely  to  take  the  disease  and  that  they  usually  die  in  from  twelve  to 
thirty-six  hours  after  the  first  symptoms  are  seen. 

In  many  cases  the  farmer  does  not  know  the  best  means  to  be  us- 
-ed  in  dealing  with  this  disease  but  continues  to  use  some  of  the  popu- 
lar remedies  that  do  not  cure  and  are  worse  than  useless  in  preventing 
the  disease.  The  user  may  have  confidence  in  such  remedies  as  row- 
-eling  and  nerving,  when  they  give  no  protection  to  the  animal  in  any 
degree.  The  cause  of  blackleg  is  a  germ  and  any  wounds  made  in  the 
jkin  will  increase  the  chances  for  infection. 

It  has  been  but  a  few  years  since  it  was  necessary  to  try  to  con- 
vince every  stockman  against  his  will  that  the  tick  was  the  means  of 
carrying  Texas  fever  from  southern  cattle  to  northern  cattle.  At  the 
')resent  time  very  few  disbelieve  the  *  *  tick  theory"  and  as  a  result  there 
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are  fewer  cases  of  fever  every  year  and  eventually  the  loss  from  this 
disease  will  amount  to  very  little.  At  the  present  time  vaccination  to 
prevent  blackleg  is  to  a  great  many  something  new  and  they  are  slow 
to  place  confidence  in  a  remedy  for  a  disease  that  has  always  been  so  fa- 
tal. Vaccination  has  been  extensively  tried  during  the  past  few  years 
and  the  results  prove  that  it  is  a  very  effective  means  of  preventing  the 
disease.  A  great  many  inquiries  are  received  asking  for  a  cure  for  this 
disease  but  there  is  no  remedy  to  offer  as  a  cure.  Prevention  is  the 
only  safe  course  and  vaccination  is  the  only  means  that  can  be  success- 
fully used  as  a  preventive.  The  process  of  vaccination  is  simple,  the 
only  instrument  needed  being  a  good  heavy  hypodermic  syringe. 

The  experiment  station  is  sending  out  vaccine  free  of  any  charge 
to  farmers  and  stockmen  of  Oklahoma  and  Indian  Territories.  Con- 
siderable effort  has  been  made  to  secure  the  general  use  of  vaccine  be- 
cause the  loss  from  blackleg  is  so  great,  probably  more  animals  dying 
every  year  in  Oklahoma  from  this  disease  than  from  all  other  cattle 
diseases  combined.  The  disease  is  more  prevalent  during  the  spring 
and  fall  and  for  this  reason  the  station  desires  at  this  time  to  acquaint 
thoseinterested  with  the.necessity  for  vaccination.  The  vaccine  can 
be  obtained  from  the  experiment  station  by  sending  in  a  request  stat- 
ing the  number  of  cattle  to  be  vaccinated.     (April,  1902. ) 

A  further  reference  to  the  use  of  vaccine  is  made  necessary  on  ac- 
count of  some  complaints  that  have  been  made  in  regard  to  the  effects 
of  vaccination.  Too  great  stress  cannot  be  placed  on  the  necessity  of 
cleaning  every  article  used  in  preparing  the  vaccine  and  especially  the 
syringe.  This  should  be  thoroughly  cleansed  after  using  by  placing 
it  in  hot  water  and  then  drying  well  before  placing  in  the  case. 

The  next  step  requiring  special  care  is  filtering  the  vaccine.  Noth- 
ing but  absorbent  cotton  should  be  used  and  every  dose  of  the  vaccine 
should  be  filtered  through  this.  The  fluid  after  coming  through  the 
cotton  should  be  slightly  clouded.  Filtering  is  necessary  to  remove 
the  coarser  particles  of  the  vaccine  and  it  also  prevents  the  injection  of 
material  that  has  no  value  as  vaccine.  Another  important  matter  is 
the  size  of  the  dose  and  the  handling  of  the  cattle  so  as  to  prevent  the 
possibility  of  vaccinating  the  same  animal  twice.  A  full  dose  may  be 
given  to  cattle  over  six  months  old  and  younger  animals  should  have 
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less  depending  on  the  age  and  Size.  As  the  work  is  ordinarily  done 
there  is  danger  of  vaccinating  the  animal  twice,  as  the  vaccinated  an- 
imals are  turned  back  into  the  lot  with  those  not  vaccinated.  In  this 
vay  it  is  very  easy  to  make  mistakes.  If  the  work  were  done  as  care- 
fully as  it  deserves  to  be  done  the  results  would  be  more  satisfactory 
to  all  concerned.     (May,  1902.) 


LOCO  INVESTIGATIONS. 

The  experiment  station  has  under  way  some  experiments  and 
studies  concerning  the  **loco  weed".  This  well  known  weed  is 
fairly  well  distributed  over  the  western  half  of  our  territory  and  is  a 
source  of  considerable  loss  to  the  stockmen  of  the  region  mentioned. 
Probably  all  cattlemen  are  familiar  with  the  symptoms  exhibited  by 
the  so  called  *iocoed*'  cattle  tut  as  yet  the  exact  nature  of  the 
poison  contained  in  the  loco  has  not  been  determined — the  fact  is  that 
many  doubt  the  existence  of  any  specific  poison  in  the  loco  plant. 
Investigations  regarding  this  poisonous  principle  and  the  general  na- 
ture of  locoism  are  now  being  conducted  by  the  veterinarian  of  the 
station  and  it  is  hoped  this  work  will  yield  some  ppsitive  results  re- 
garding this  subject. 

For  some  time  stockmen  have  known  that  the  loco  plant  was 
more  common  some  years  than  others  but  no  very  definite  reason  has 
as  yet  been  given  for  this  phenomenon.  It  has  been  suggested 
that  the  loco  weed  during  certain  years  is  largely  destroyed  by  in-- 
sects  that  make  their  appearance  during  certain  years  in  abundance. 
Some  preliminary  field  work  seemed  to  make  this  explanation  quite* 
reasonable  and  the  botanist  and  entomologist  of  the  station  has  com- 
menced a  thorough  study  of  the  insects  known  to  infest  the  loco.- 
Some  interesting  facts  have  already  developed  along  this  line  butP 
some  time  must  elapse  before  the  final  announcement  of  the  results  of 
the  work  can  be  make.      •  * 

The  final  object  of  the  work  is  to  offer  the  stockmen  some  relief 
from  the  great  losses  they  are  now  suffering  and  the  experiment  sta- 
tion therefore  desires  to  secure  the  hearty  co-operation  of  all  jersons 
interested  in  the  extermination  of  the  loco  weed  from  the  ranges.  It 
is  especially  desired  that  all  persons  interested  in  the  subject  send  in 
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full  statements  regarding  the  possible  connection  of  the  loco  eating 
habit  and  rather  the  common  occurrence  of  abortion  among  cattle. 
The  losses  from  this  source  among  stockmen  are  very  great  and 
many  seem  inclined  to  think  that  the  abortion  is  caused  by  the  eating 
of  the  loco  plant.  In  fact  it  is  not  uncommon  to  have  other  evil  effects 
connected  with  th^  eating  of  loco.  All  these  questions  will  receive 
attention  during  the  investigations. 

It  is  particularly  d'esired  that  specimens  of  the  loco  plant  and  all 
the  insects  found  upon  the  plant  be  sent  to  the  station  for  examina- 
tion and  study.  These  specimens  may  be  sent  by  mail  enclosed  in  a 
pasteboard  box  of  proper  size.  Such  assistance  as  that  mentioned 
will  do  much  to  hasten  on  the  work  along  this  line  now  commenced. 
4;  August,  1901.) 

WOOLY   APHIS. 

Upon  the  request  of  an  agent  for  an  Ohio  nursery  for  which  de- 
livery of  nursery  stock  was  being  made  in  Stillwater,  the  Entomolo- 
gist of  the  Oklahoma  agricultural  experiment  station  made  an  exam- 
ination for  injurious  insects.  The  Entomologist  reported  as  follows: 
**Both  roots  and  stems  of  this  lot  of  trees  are  infested  with  an  aphis 
which  is,  in  all  probability,  the  *wooly  apple  louse*.  The  winged 
form  of  the  insect,  which  is  necessary  to  make  identification  complete, 
seems  to  be  wanting.*' 

This  incident  serves  to  emphasize  the  importance  of  caution  in 
buying  nursery  stcck.  Where  the  presence  of  harmful  in.^ects  is 
suspected,  specimens  should  be  sent  to  the  Escperiment  station  be- 
fore receiving  and  payingforthe  trets.   (November,  1901.) 


BORERS  IN  SOFT  MAPLES. 

The  soft  maple  has  been  planted  as  ipuch,  or  more  than,  any 
other Htree  in  Oklahoma  for  shade,  and  in  shelter  belts,  etc.  It  is  us- 
ually accepted  as  a  good  tree.  It  is  a  fast  growing  tree,  and  in  many 
instances  has  showed  remarkable  ability  to  live  and  grow  during  the 
dryest  summers.  It  has,  however,  lost  some  of  its  prestige  during 
the  past  summer.  The  trees  die  back  to  the  ground  very  badl] 
if  transplanted  in  the  fall.     The  weakness  of  the  tree  has   causec 
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anany  failures  this  year.  If  transplanted  in  the  spring  it  is  very  hardy 
;and  grows  readily,  but  fall  setting  followed  by  a  dry  season  is  seldom 
.satisfactory. 

The  maple  seems  to  be  entirely  outclassed  when  planted  in 
4clo3e  mixed  planting  with  elm  and  black  locust.  A  mixed  grove  on 
"the  experiment  station  farm  gives  a  good  comparison*  of  these  three 
trees.  In  the  south  ten  tows  of  the  grove  there  were  one  hundred 
-and  nineteen  maple  tr^es,  one  hundred  and  sixteen  elms»  and  forty- 
^seven  black  locust  trees.  Of  this  number,  one  hundred  and  twoma- 
tples  died  during  the  summer  of  1901;  all  of  the  elms  and  black  locusts 
^re  still  living.     Seventy-five  maple  trees,   all  of  which  are   dead, 

were  attacked  by  the  flat  headed  borers  during  the  summer.  Thirty- 
-seven  elms  had  been  attacked  by  borers  but  not  one  lociist  showed  a 
-sign  of  borers.  The  drouth  no  doubt  caused  the  death  of  most  of  the 
•trees.  The  borers  showed  a  great  preference  for  the  maple  trees. 
All  of  the  trees  are  five  years  old  and  were  set  in  the  spring  of  1898. 

The  maples  and  elms  averaged  about  the  same  size,  nine  feet  high, 
Hast  spring  and  the  black  locusts  about  fifteen  feet  high.   (January, 

J902.) 


PROTECTION  AGAINST  PLANT- DISEASES  AND  INSECTS. 

Plant  diseases  and  insects  are  doing  so  much  damage  to  the  or- 
<:hards  and  gardens  in  Oklahoma  that  it  has  become  necessary  to  pro- 
tect the  plants  by  some  artificial  means.     The  method  of  destroying 
the  diseased  and  wormy  fruit  and  foliage  is  of  great  value  if  pcrsist- 
-ently  carried  out.     This  cannot  be  done  in  so  thorough  a  manner, 
however,  as  to  destroy  all  the  diseases  and  insects  present,  and  a  few 
left  over  and  those  that  will  come  from  neighboring  farms  will  produce 
4i  dangerous  number  next  j'ear.     The  cheapest  and  mo^t  practical 
unethod  of  protecting  plants  from  diseases  and  insects  is  spraying. 
The  ideal  method  is  to  spraj'  thoroughly  and  then  destroy  all  diseased 
fruit,  leaves,  and  trash  about  the  orchard  and  garden.     Either  meth- 
>d  is  good  when  used  alone  and  the  value  of  each  is  greatly  increas- 
rf  when  used  together. 

Spraying  solutions  are  divided  into  two  general  classes.   Those 
designed  to  prevent  the  attacks  of  fungus  diseases  are  called  fungi- 
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cides,  and  those  designed  to  destroy  or  prevent  the  attacks  of  insects 
are  called  insecticides. 

Fungicides  protect  the  plants  by  preventing  the  fungus  diseases 
from  gaining  a  foothold  on  the  plants.  The  solutions  are  composed  of  . 
materials  that  destroy  the  germinating  spores  where  it  comes  in  con- 
tact with  them.  The  copper  and  sulfur  compounds  are  the  most 
effective  materials  used  in  these  solutions.  Most  of  the  fungus 
diseases  of  plants  that  can  be  prevented  by  spraying  reproduce 
by  means  of  two  kinds  of  spores.  One  kind  of  spore  is  produced  in 
the  spring  and  summer  and  germinates  soon  after  maturity*  If  the 
spore  finds  lodgment  on  tender  growing  parts  of  the  plant  and  a  fav- 
orable amount  of  heat  and  moisture  is  present  germination  and 
growth  immediately  follow.  If  these  spores  do  not  soon  germinate 
they  lose  their  vitality.  This  process  of  germination,  growth  and 
fruiting  goes  on  during  the  spring  and  summer.  Late  in  the  season 
another  kind  of  spore  is  produced,  which  is  capable  of  passing 
through  the  winter  and  germinating  the  following  spring.  The  germ- 
inating spores  send  the  roots  directly  into  the  tissue  of  the  plant,  un- 
less it  is  a  surface  growing  fungus,  in  which  case  the  roots  spread  over 
the  surface  of  the  plant.  If  the  plants  are  covered  with  a  good  fung- 
icide when  the  spores  germinate  the  spores  will  be  killed. 

There  are  two  general  classes  of  insecticides.  The  first  class  of 
mixtures  contains  some  poisonous  substance  that  kills  the  insects  when 
it  is  eaten  with  the  foliage  or  fruit  on  which  it  has  lodged.  '  Paris 
green,  London  purple,  and  white  hellebore  are  the  poisonous  materials 
most  commonly  used  in  these  mixtures.  These  mixtures  are  effectu- 
al in  destroying  only  those  insects  that  eat  the  foliage  or  fruit  of  the 
plants,  and  are  harmless  to  the  insects  that  suck  the  juice  of  the  plant. 

The  other  class  of  insecticides  kills  the  insect  by  coming  in  con- 
tact with  the  body.  Kerosene  emulsion,  whale  oil  soap,  and  pyreth- 
rum  powder  are  the  onost  common  materials  used  in  these  mixtures. 
Mixtures  of  this  class  are  used  chiefly  to  destroy  those  insects  that 
suck  the  juice  of  the  plant  and  cannot  de  destroyed  with  poisons. 
The  poisonous  insecticides  may  be  mixed  with  fungicides  and  applied 
all  in  one  spraying,  but  other  insecticides  must  be  applied  separately. 

The  fungicides  and  insecticides,  if  properly  prepared  and  applied, 
have  no  effect  upon  the  plants.     If  the  mixtures  are  not  correctly  pre- 
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pared  and  applied  they  do  not  form  the  desired  protection  to  the  plants 
and  may  damage  the  foliage  and  fruit.  There  is  never  enough  poi- 
son on  the  well  sprayed  fruits  and  plants  to  alter  their  value  for  food. 
Most  fruits  are  pared  before  eating  and  all  sediment  of  the  spraying 
material  removed.  In  the  case  of  fruits  that  are  not  pared  before  eat- 
ing, as  grapes,  a  person  would  have  to  eat  from  350  to  500  pounds  to 
get  a  small  dose  of  poison.  It  will  always  injure  the  sale  of  such 
fruits,  however,  if  theie  are  any  signs  of  a  spraying  material  on  them 
when  placed  on  the  market. 

There  are  several  kinds  of  spray  pumps  on  the  market  that  can  be 
purchased  for  eight  to  twelve  dollars  that  will  do  all  the  woik  on  the 
average  farm.  The  best  form  of  pump  for  the  ordinary  farm  orchard 
is  a  compact  strong  barrel  pump.  It  should  have  a  good  sized  air 
chamber  and  be  capable  of  throwiftjc  a  good  quantity  of  water  with 
great  force.  The  working  parts  should  be  made  of  brass  and  if  all 
parts  of  the  pump  that  come  in^Jcontact  with  the  liquid  are  of 
brass  the  life  of  the  pump  will  be  greatly  increased.  Agitator  attach- 
ments can  be  purchased  as  part  of  the  pump  or  as  separate  machines. 
These  attachments  are  very  convenient  but  are  not  necessary;  the  agit- 
ation of  the  liquid  may  be  done  with  a  board,  by  hand. 

The  pumps  should  be  rupplied  with  about  fifteen  or  twenty  feet 
of  one-half  or  three-quarter  inch  rubber  hose  for  each  nozzle  attached. 
A  good  length  of  hose  will  save  a  great  deal  of  time  and  trouble  about 
reaching  all  parts  of  the  trees  and  vines. 

The  nozzle  should  make  a  fine  spray  and  be  able  to  throw  it  sev- 
eral feet.  Tiiere  are  two  well  defined  groups  of  nozzles  now  in  use. 
The  first  group  forms  the  spray  by  forcing  the  liquid  agairst  an  ob- 
struction at  the  outlet  of  the  nozzle.  These  nozzleij  throw  a  fan-shap- 
ed spray  and  most  of  them  can  be  adjusted  to  throw  a  very  fine  spray 
or  as  coarse  a  spray  as  may  be  desired,  or  even  a  solid  stream.  These 
nozzles  are  easily  opened  and  cleaned  of  any  clogging  material  that 
may  lodge  in  them,  by  adjusting  them  to  throw  a  solid  stream.  This 
form  of  nozzle  is  best  adapted  for  general  use. 

The  second  group  of  nozzles  gives  the  liquid  a  strong  rotary  mo- 
tion just  before  it  leaves  the  nozzle.  This  causes  the  liquid  to  form  a 
funnal  shaped  spray,      i  hese  uozzies  form  a  very  fine  spray  and  lor 
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applying  liquids  that  are  not  liable  to  clog  are  a  very  good  form. 

The  spraying  must  be  well  done  if  it  is  to  be  of  any  value.  Slip- 
shod work  will  never  pay.  It  is  just  so  much  time  and  mateiial  used  and 
still  the  plants  are  not  protected.  The  liquid  must  be  applied  in  the 
form  of  a  very  fine  mist  or  spray.  If  the  liquid  is  thrown  on  the 
plants  in  large  drops  it  collects  and  runs  off.  but  if  thrown  on  in  a  fine 
mist  the  foliage  and  fruit  can  be  wet  on  all  sides  and  but  little  liquid 
reach  the  ground.  The  liquid  must  be  applied  frrm  every  direction 
so  that  all  pairts  of  the  foliage  and  young  shoots  will  be  wet.  If  the 
top  of  the  tree  is  very  dense  the  nozzle  should  be  held  in  the  center 
and  the  spray  thrown  in  every  direction.  The  work  can  not  be  done 
in  a  hard  wind.  The  side  of  the  plant  next  to  the  wind  will  be  wash- 
ed and  the  opposite  side  show  little  signs  of  the  spray.  The  greater 
the  power  applied  to  the  pump  the  better  the  form  of  spray  thrown  by 
the  nozzle. 

Spraying  is  a  preventive  and  not  a  remedy.  There  are  a  few 
fungus  diseases  that  can  be  destroyed  by  spraying  but  the}-  can  also 
be  prevented  by  the  same  operation.  The  damage  done  by  a  disease 
or  insect  can  be  repaijed  only  by  the  plant  itself,  and  such  woik  as  can 
be  done  to  protect  it  from  further  damage  i.*-  about  all  that  can  be  done 
for  it.  The  spraying  should  be  done  early  and  the  protection  made 
complete  befor  -•  the  diseases  and  insects  appear.  The  first  sprayings 
should  be  done  in  the  orchard,  vineyard,  and  berry  patches  just  before 
the  growth  starts  in  the  spring.  The  second  application  should  he 
made  ten  days  or  two  weeks  alter  the  first  and  the  third  about  two 
weeks  after  the  second.  If  the  orchard  or  vines  are  badly  infested  .a 
fourth  application  should  be  made  about  two  weeks  afttr  the  ihiid. 
If  an  application  is  followed  immediately  by  a  hard  rain  the  application 
should  be  repeated  as  soon  as  possible.  If  this  plan  is  followed  and 
the  work  well  done  with  properly  prepared  mixtures  thtre  will  seldom 
be  any  need  of  further  attention  in  this  direction  durirg  the  season. 
The  solutions  used  in  these  sprayings  should  be  a  combined  fungicide 
and  insecticide,  preferably  Bordeaux  mixture  and  Paris  green.  If  the 
directions  are  followed  they  will  meet  the  requirements  for  preventing 
about  ninety  per  cent  of  the  common  fungus  diseases  and  inj^ecis  ptsls. 
There  have  been  a  great  many  spraying  calendars  published  giving 
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long  lists  of  diseases  and  insects  with  specific  directions  for  preventing 
each  one.  A  careful  examination  of  these  calendars  shows  that  a 
large  majority  of  the  treatments  reccttmecdcd  are  covered  by  those 
g^ven  above. 

The  Bordeaux  and  Paris  green  mixture  is  prepared  as  follows; 
Dissolve  4  pounds  of  copper  sulfate  (blue  vitriol)  in  2  or  3  gallons  of 
water  by  placing  the  sulfate  in  a  sack  acd  suspending  in  the  top  of  a 
jar  or  tub  of  water.  Do  not  put  this  in  tin  or  iron  vessels  as  it  will 
rapidly  dissolve  them.  Before  mixing  dilute  this  to  about  20  gallons. 
Slake  4  pounds  of  frei-h  lime  by  adding  a  ^mall  amount  of  water  and 
after  slaking  is  finished  add  about  20  gallons  cf  ^ater.  Stir  the  lime 
and  water  thoroughly  and  strain  before  mixing.  Pour  these  two  solu- 
tions into  the  barrel  or  tank  at  the  same  time  and  stir  vigorously  while 
mixing.  This  may  be  diluted  to  50  gallons  and  is  the  Bordeaux  mix- 
ture. Make  about  one-fourth  of  a  pound  of  Paris  green  into  a  thick 
paste  with  water  and  add  it  to  the  Bordeaux  mixture  and  stir  thor- 
oughly and  the  mixture  is  ready  for  use. 
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PINANCIAI.  REPORT  OF  THE  OKLAHOMA  AGRICULTURAL 
EXPERIMENT  STATION.    • 


FOR  THE  YEAR  ENDING  JUNE  30,   1902. 

Dr. 

To  Receipts  from  the  Treasurer  of  the  United  States  as  per  ap- 
propriation for  fiscal  year  ending  June  30,  1902,  as  per  Act  of  Cou- 
g^ress  approved  March  2,  1887,  $15000.00 

Cr. 

By  Salaries i $  5827.00 

Labor 2 2957.65 

Publications 3 1442.19 

Postage  and  Stationery 4 669.21 

Freight  and  Express  5 213.14 

Heat,  Light  and  Water 6 414.64 

Chemical  Supplies 7 218.84 

Seeds,  Plants  and  Sundry  Supplies 8 19703 

Fertilizers 9 102.80 

Feeding  Stuffs 10 581.85 

Library 11 14.70 

Tools,  Implements  and  Machinery 12 376.31 

Furniture  and   Fixtures 13 276.89 

Scientific  Apparatus   14 32.76 

Live  Stock    15 555-67 

Traveling  Expenses 16 354.32 

Contingent  Expenses  17 15.00 

Building  and  Repairs 18 750.00 

Total ..$15000.00 

We,  the  undersigned,  duly  appointed  Auditors  of  the  Corpora- 
tion do  hereby  certify  that  we  have  examined  the  books  and  accounts 
of  the  Oklahoma  Agricultural  Experiment  Station  for  the  fiscal  year 
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ending  June  30,  1902;  that  we  have  found  the  same  well  kept  and 
classified  as  above,  and  that  the  receipts  for  the  year  from  the  Treas- 
urer of  the  United  States  are  shown  to  have  been  $15000.00  and  cor- 
responding disbursements  $15000;  for  al  1  ( 1  hich proper  vouchers  are 
on  file  and  have  bJeen  by  us  examined  and  found  correct,  thus  leaving 
no  balance. 

And  we  further  certify  that  the  expenditures  have  been  solely  for 
the  purposes  set  forth  in  the  Act  of  Congress  approved  March  2,  1887* 

(Signed:) 

Frank  J.  Wiij^off, 
H.  C.  R.  BRODB01.L, 
T.  J.  Hartman, 

Attest  Auditors. 

C.  O.  Pearcv,  Custodian. 

SUPPLEMENTARY  STATEMENT. 

Receipts  and  disbursements  of  Station  Sale  Fund. 

Dr. 

July  I,  1901,  Balance , $  838.93 

To  receipts  from  sale  of  station  products 2500.00 

Total $3338.93 

Cr. 

By  Labor $  322.87 

Postage  and  Stationery i.oo 

Freight  and  Express 32.43 

Heat,  Light  and  Water 0.60 

Seeds,  Plants  and  Sundry  Supplies 5.00 

Feeding  StufiFs 1242.01 

Live  Stock 5.00 

Traveling  Expenses 38.25 

Contingent  Expenses 14. 15 

Building  and  Repairs 444.4c 

Balance 1233.22 

Total $  3338.93 
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PUBUCATIONS. 


A  few  copies  of' each  of  the  following  publications  are  still  on 
hand  and  will  be  sent  in  response  to  requests  so  long  as  the  supply 
lasts. 

No.  43,  Nov.  1899 — Fruits  for  Oklahoma. 
No.  44,  Dec.  1899— Field  crops,  1899. 

No.  45.  Mar.  1900 — An  Annotated  catalogue  of  the  ferns  and 
flowering  plants  of  Oklahoma. 

No.  46,  May,  1900 — Digestion  trials. 

No.  48,  Dec.  1900 — Crop  and  forage  notes,  1900. 

No.  49,  Feb.  1901 — A  rhizomorphic  root-rot  of  fruit  trees. 

No.  50,  Apr.  1901 — Manuring  the  soil. 

Annual  Report,  1900- 1901* 

No.  51.  Dec.  1901 — Feeding  cottonseed  meal  to  hogs. 

No.  52,  Dec.  1 90 1  The  potato  crop.     Variety  tests  of  cabbage. 

No.  53,  Ji;ine,  1902— Common  parasites  of  domestic  animals. 

No.  54,  June,  i902-^The  improvement  of  the  castor  plant. 

Address  all  requests  to 

EXPERIMENT  STATION. 

Stillwater,  Okla. 
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Oklahoma  Agricultural  and  Mechanical  College 


AGRICULTURAL    KXPKRIMKNT    STATION- 


BOARD  OF  REOENTS. 

Governor  Thompson  B.  Ferguson,  £z-Officio /. Guthrie 

Hon.  F.  J.  WiKOFF,  President Stillwater 

Hon.  T.  J.  Hartman,  Treasurer Deer  Creek 

Hon.  H.  C.  R.  Bbodbozx Ponca  City 

Hon.  H.  G.  Bbard Shawnee 

Hon.  W.  H.  Mbrtbn Guthrie 


A.  C.  Scott,  a.  M.,  L.  I^.  M President  of  the  College 

STATION   STArr. 

John  Fibi^ds,  B.  S Director  and  Chemist 

L.  L.  IrBwis,  M.  S.,  D.  V.  M Veterinarian 

F.  C.  BurTis,  M.  S Agriculturist 

O.  M.  Morris,  B.  S Horticulturist 

W.  R.  Shaw,  Ph.  D. Botanist  and  Entomologist 

A.  G.  Ford,  B.  S Associate  Chemist 

Iv.  A.  Moorhousb,  B.  S.  a Assistant  in  Soils  and  Crops 

R.  C.  Obrbcht,  B.  S;  A. Assistant  in  Animal  Husbandry 

C.  O.  Pbarcy Clerk  and  Stenographer 


VISITORS  ARC  CORDIALLY  WELCOMED  AT  ALL   TIMES. 

The  publications  of  the  Station  are  sent  free  to  residents  of  the  Territory  on 
request.  All  communications  should  be  addressed,  not  to  individuals  or  depart- 
ments, but  to  the 

ExFERiMBNT  STATION,  Stillwater,  Oklahoma. 
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LETTES  OF  TSANSMITTAL. 


Stillwater,  Oklahoma,  July  1,  1903. 
Sir:— 

I  submit  herewith  the  twelfth  annual  report  of  the  Oklahoma  Ag* 
ricultural  Experiment  Station,  for  the  fiscal  year  ended  June  30, 
1903.  In  addition  to  a  statement  of  the  work  which  has  been  done 
during  the  year,  and  the  financial  statement  as  required  by  law, 
the  report  contains  several  articles  on  subjects  that  have  a  direct 
bearing  on  the  agricultural  interests  of  the  Territory. 

Very  respectfully. 
Governor  T.  B.  Ferguson,  John  Fields, 

Guthrie,  Oklahoma.  Director, 


A  &  M  C  Rep— 2 
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PE0GBES3. 


Notwithstanding  the  extending  of  the  age  limit  for  admission  to 
the  preparatory  department  from  fourteen  to  sixteen  years,  the  at- 
tendance for  the  past  year  was  not  cut  down  as  anticipated,  the  en- 
rollment for  the  year  standing  at  435.  The  value  of  equipment  for 
instrtiction,  outside  of  buildings,  stands  at  about  $80,000,  and  the 
building  equipment  at  approximately  $100,000. 

IMPOBTANT    CHANGES. 

In  addition  to  the  regular  courses  offered  in  agriculture,  horti- 
culture, and  domestic  economy,  and  the  short  winter  courses  in  agricul- 
ture and  horticulture,  a  two  years'  course  (of  twenty  weeks  each)  in 
agriculture,  horticulture,  and  domestic  economy  has  been  established, 
to  be  known  as  the 

SCHOOL  OF  AGBICULTUBE   AND  DOMESTIC  ECONOMY. 

This  course  is  arranged  with  a  double  purpose :  First,  to  provide 
instruction  in  agriculture  and  domestic  economy  requiring  less  time 
than  the  four  years^  course,  and  yet  more  extensive  and  systematic  than 
the  eight  weeks'  winter  course;  second,  to  offer,  in  connection,  such  in- 
struction in  the  common  school  branches  as  will  prepare  the  student  to 
enter  the  collegiate  work.  Applicants  must  be  at  least  fourteen  years 
of  age,  and  fairly  well  advanced  in  the  common  branches,  though  they 
wiQ  be  received  and  classified  without  formal  examination.  To  meet 
the  conditions  of  many  young  men  and  women  in  the  country  the 
course  is  arranged  to  begin  on  October  15,  when  the  fall  work  on  the 
farm  ceases  to  be  pressing,  and  to  close  March  15,  when  the  services  of 
the  student  are  likely  again  to  be  needed  at  home.  For  those  who 
-  can  come  at  the  opening  of  the  fall  term  (September  10 )  and  remain 
through  the  spring  term,  valuable  review  work  in  the  common  branches 
is  offered,  both  in  the  four  weeks  preceding  October  16  and  the  ten 
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weeks  succeeding  March  15,  preparatory  to  entrance  to  the  snb-fresh- 
man  class.  Students  who  are  reasonably  proficient  in  the  common 
school  branches,  and  students  of  mature  years,  may  take  the  agricul- 
tural and  domestic  economy  work  of  both  years  in  one,  if  they  desire, 
and  be  excused  from  the  other  work  •of  the  course.  The  course  is  set 
out  in  detail  on  a  subsequent  page. 

SUB-FRESHMAN    CLASS. 

The  preparatory  work  heretofore  offered  in  the  institution  will 
be  given  in  the  school  of  agriculture  and  domestic  economy.  The 
sub-freshman  class,  a  part  of  the  collegiate  course,  has  been>  established 
to  secure  a  higher  degree  of  efficiency  in  the  studies  which  underlie 
the  more  advanced  collegiate  work,  particularly  in  English  arid  mathe- 
matics. Applicants  for  this  class  are  admitted  without  examination 
on  satisfactory  records  from  the  eighth  grade  of  city  schools,  or  on 
diplomas  from  the  common  schools.  Not  holding  these,  they  must 
pass  a  satisfactory  examination  in  the  following  subjects:  Heading, 
spelling,  penmanship,  geography.  United  States  history,  grammar,  and 
arithmetic.  Applicants  for  this  class  must  be  not  less  than  fourteen 
years  of  age. 

FRESHMAN  CLASS  AND  ADVANCED  STANDING. 

Applicants  for  admission  to  the  freshman  class  must  pass  an  ex- 
amination in  the  studies  above  mentioned,  and  in  higher  arithmetic, 
algebra  to  quadratic  equations,  physiology,  physical  geography,  and 
general  history.  Students  from  high  schools  who  have  satisfactorily  com- 
pleted the  ninth  grade  are  admitted  on  trial  without  examination. 
Graduates  of  approved  high  schools  are  admitted  to  the  sophomore 
class  on  their  diplomas,  without  examination.  The  following  im- 
portant, exception  should  be  noted  for  the  coming  year:  In  order  to 
deal  fairly  with  those  who  have  been  taking  the  preparatory  work,  the 
best  and  strongest  students  have  been  passed  to  the  freshman  class. 
Similarly,  for  this  year,  applicants  from  other  schools  who  pass 
thoroughly  satisfactory  examinations  in  the  branches  named  for  ad- 
mission to  the  sub-freshman  class  will  be  received  on  trial  in  the  fresh- 
man class. 

BUSINKSS    COURSE. 

Beginning  at  the  opening  of  the  next  fall  term,  September  10, 1903, 
a  complete  business  course  will  be  offered  to  students  having  the  quali- 
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fications  to  enter  the  sub-freshman  class.  This  course,  will  include 
stenography  and  typewriting,  bookkeeping  in  its  several  branches  and 
specialties,  commercial  law,  business  forms,  business  correspondence, 
English. 

0OUB8B8  OP  INSTRUCTION  IN  DiJTAIL. 

Three  five-year  courses  are  offered,  namely,  the  General  Science 
course,  the  Agricultural  course,  and  the  Mechanical  Engineering  course. 
In  the  General  Science  course  the  student  may  take  the  general  scien- 
tific and  literary  studies  which  have  heretofore  been  oflEered  in  the 
"General  Science  and  literature^'  course,  or  he  may  take  majors  in 
chemistry,  botany,  or  zoology,  covering  exactly  the  same  scope  and 
character  of  work  heretofore  oflEered  in  the  courses  in  chemistry  and 
biology.  The  Agricultural  course  and  the  Mechanical  course  a^e  special- 
ized and  technical  courses  respectively  in  agriculture,  horticulture,  and 
animal  husbandry,  and  in  mechanical  and  electrical  engineering.  Pol- 
lowing  are  the  courses  in  filll: 


GENERAL  SOIENOE  COURSE. 


[The  fissures  indicate  the  number  of  recitation  hours  per  week ;  figures  in  parentheses  indicate 
hours  of  practical  work  per  week.] 

SUB-PRBSHMAN  YEAR 

WINTER  TBRM 

Algebra 5 

Bnglish 6 

Physical  Geography (Jiterm)* 

Phy-iology  (J6  term) 4 

General  History 5 

Spelling  and  Writing (3) 

Notb:    After  fall  and  winter  terms,  students  proficient  in  spelling  and  writing  will  take 
printing. 

FRKSPIMAN  YEAR 


FALL  TERM 

Higher  Arithmetic 5 

Bnglish ^ 5 

niysical  Geography .4 

Book-keeping 6 

Spelling  and  Writing (2) 


SPRING  TERM 

Algebra 6 

English 6 

Physiology .4 

General  History .15 

Spelling  and  Writing (2) 


Rhetoric 8 

G«rman  or  I<atin 6 

Algebra 4 

Physics 4 

Sewing— women..: (4) 

Freehand  Drawing (4) 

Nursery  Work— men 1  (2) 


Advanced  Rhetoric 2 

Oermnnor  I^tin ..a 

Geometry 6 

Chemistry ...3  (4) 

Zoology 8  (4) 


Rhetoric 5 

German  or  I«atin 4 

Algebra 4 

Geometry 5 

Sewing— woraen._ (8) 

Geometrical  Drawing ^8) 

(Men) 

SOPHOMORE  YEAR 

Theme  work 2 

German  or  I^atin  ii 

Trigonometry 5 

Chemistry a  (4) 

English  History— men 5 

Cooking— women 2  (6) 

Public  Speaking (.2) 


Etymology  and  Structure.....J 

German  or  I«atin * 

Algebra * 

Geometry ® 

Cooking— women 2  (4^ 

Stockjudging— men .1  (6) 

Theme  work 2 

German  or  Latin 8 

Trigonometry ..3 

Chemistry 2  (4) 

Botany 4  (4) 

Surveying — men (4) 

Engli.sh  History —women....  2 
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Bnglish  l«iterature 

German  or  JUatin 

Physics 4 

Histology 

Botany 

Feeds  and  Feeding 

Civics  and  Constitutional 

I«aw 
Analytical  Geometry 
Theoretical  Chemistry 
Domestic  Economy 

(women ) 


JUNIOR  YEAR. 

..  3       English  I^iterature 2 

..8       German  or  I^atin 8 

(2)        Physics  ..". 4 

Advanced  Physiology 

Botany 

Farm  Dairying 

Civics  and  Constitutiona 

l^w  )  10 

Analytical  Geometry 

Organic  Chemistry 

Domestic  Economy 
I  women) 

Public  Speaking. (2) 


American  I^iterature.. 

German  or  Latin 

Entomology  or    \ 

Chemistry  j 

Cellular  i>iology 

BotHny 

Crops 

Calculus 

Political  Economy 

Domestic  Economy 

Organic  Chemistry 

Electricity 


2 

8 

-3(4) 


>10 


Note:    The  student  is  required  to  select  any  two  of  the  subjects  above  included  in  brackets. 


SENIOR  YEAR. 


IJlerature  or  )    « 
Agricultural  Chemistry      j 
Advanced  '  Book-keeping 
and    Business   Corres- 
pondence       8 

Bacteriology 2(4) 

Fortstry  or'Meiallurgy 6 

Calculus.  Hotany.  Chtrmis-)    - 
try.  or  Astronomy         J 


I^iterature  or  )    „ 

Agricultural  Chemistry      j 

Geology (4)  2 

Law  a 

Social  and  Industrial  His- )    ^ 

lory  or  Mineralogy         j 
Botany,  Embryology,  ") 

Calculus.  Chemistry,     >  4 
X    or  Sociology  j 

Note:  The  right  is  reserved  not  to  give  any  elective  offered  during  the  junior  and  senior 
years  for  which  fewer  than  five  students  apply,  although  the  effort  will  always  be  made  to 
accommodate  every  student  in  this  respect. 


Literature  or  >    « 

Agricultural  Chemistry      > 

Current  History S 

Bocteriolojiy        2(4) 

1  sychology.  Botany  ) 

or  V  5 

Industrial  Chemistrj'  j 

Thesis •  10) 


AGRICULTURAL   COURSE. 

SUB-FRESHMAN  YEAR. 
The  same  as  in  General  Science  Course. 


PALL  TERM. 

Rhetoric 8 

German. 5 

Algebra 4 

Physics 4 

Freehand  Drawing 4 

Nursery  Work 1  ('2) 


Geometry  R 

boils  and  Fertility 4  (2) 

Zoolotry V .'{  (4) 

Chemistry a  (4) 


FRESHMAN  YEAR. 

\V INTER  TERM. 

Rhetoric     8 

German 4 

Algebra 4 

Geometry ,    .  f) 

Wood  Work (8) 

SOPHOMORE  YEAR. 

Trijfonometry f> 

Poniolr^v 2 

Cliemistry 3  (4) 

liree.l.s 5  (4) 

Public  Speaking (2) 


SPRING  TERM. 

Etymology  and  Structure  ...  8 

German «  4 

Algebra 4 

Geometry „  5 

Stock  Judging 1  (6) 


Trigonometry • 

Vegetablesand  Small  Fruits  & 

Chemistrv -2  i4) 

Botany. 4  (4^ 

Surveying (4) 


Physics 4  12] 

Feeds  and  Feeding & 

Botany  "| 

Chemistry    1- 

Histology     ) 


10 


JUNIOR  YEAR. 

Phvsics 4 

F*nrn»  Dairying 8  [4] 

IJotaiiy  '  ) 
Clieiiiistry  ,- 
A'  vanced  Phvsiology  ) 
Public  Speaking [2] 


10 


Entomology S  [4] 

Animal  Breeding  .„ 5 

Crops 5 

Botany.  Chemistry  or  Celln- 
lar  Biolog: ^ 5 


Note:    The  student  is  re(iuired  to  elect  any  two  of  the  subjects  above  included  in  brucketSw 
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Agricultural  Chemistry 8 

Agricultural  Physics 4  [2] 

Geology 4  [2] 

I*aw 8 

Botany.  Chemistry,  or 

Bmbryology ~ 4 


SENIOR  YEAR. 

Agricultural  Chemistry 8 

Bacteriology 2  [4] 

Forestry 6 

Farm  Ecunomics 2 

Advanced  Boole-keeping  and 
Business  Correspond- 
ence, or  Research  Work 
in  .Agriculture  or  Horti- 
culture  [fl] 

Evolution     o  f     Cultivated 
Plants 8 


Agricultural  Chemistry 8 

Bactetiolo^y 2  [4] 

Current  Hihtory._ 8 

Feeds  and  Feeding 8 

Plant  Breeding 1  [21 

Thesis. [lOj 


COURSE  IN  MECHANICAL  ENGINEERING. 

SUB-FRESHMAN  YEAR. 
The  Same  as  in  General  Science  Course. 

FRESHMAN  YEAR. 


PALL  TB&M 

Rhetoric 8 

German 6 

Algebra 4 

Physics 4 

Freehand  Drawing (4) 

Nursery  Work.. 1(2) 

Advanced  Rhetoric 2 

German S 

Geometry 5 

Algebra 2 

Chemistry 8  (4) 

Mechanical  Drawing (6) 

Phy.ws 4  (2) 

Analytical  Geometry 5 

Kinematics 8 

Steam  Boilers 3 

Blacksmith  Shop (8) 

Calculus 4 

Law 8 

Machine  Design 4  (4) 

Electrical  Engineering...4  (6) 


WINTER  TERM 

Rhetoric £ 

German 4 

Algebra  4 

Geometry 5 

Woodwork (8) 

SOPHOMORE  YEAR 

Theme  Work 2 

Trigonometry 6 

Chemi.stry 3  (4) 

Descriptive  Geometry J5 

Mechanical  Drawing (6) 

Public  Speaking. (2) 

JUNIOR  YEAR 

Physics 4 

Analytical  Geometry 5 

Applied  Mechanics 3 

Valve  Gears 8 

Machine  Shop (10) 

SENIOR  YEAR 

CalcuUi<; 4 

Advauced  Book-keeping 
and  Business  Corres- 
pondence   8 

Machine  Design 4  (6) 

Electrical  Engineering.. .4  I4) 


SPRING  TERM 

Etymology  and  Structure....J 

German 4 

Algebra 4 

Geometry 6 

Foundry  and  Pattern  Mak- 
ing  -(8) 

Theme  Work 2 

Trigonometry „J 

Chemistry 2  (4) 

Descriptive  Geometry 5  (4) 

Mechanical  Drawing (4) 

Surveying (4) 

Electricity  and  Magnet- 
ism  4(2) 

Calculus Jb 

Applied  Mechanics 4 

Indicators 2 

Machine  Shop (8) 

Current  History J 

Thermodynnmics 6 

Machine  Desivn 4 

Electrical  Engineering 8 

Thesis (10) 


SCHOOL  OP  AGRICULTURE  AND  DOMESTIC  ECONOMY. 


[The  Qgures  indicate  the  number  of  recitation  hours  per  week;  figures  in  parentheses  indicate 
hours  of  practical  work  per  week  ] 


FIRST  YEAR 


PALL  TERM 


Ten  Weeks— Beginning  Oct.  IR. 

Arithmetic. 5 

Spelling 3 

Geography 3 

Writing 2 

Livestock— Boys 3 

Domestic  Economy— Girls 3 

Stockjudging— Boys. (8] 

Domestic  Economy— GirLs (4) 

Drawing— Girls (4) 


WINTER   TERM 

Ten  Weeks— Ending  March  15. 

Arithmetic 6 

Grammar 4 

U.  S.  Hislor>' 4 

Veterinary  Medicine,  and  Botany  and  En- 
tomology  .8 

Domestic  Economy— Girls 8 

Veterinary  Med -cine,  and  Botany  and  En- 

tomologv— Boys f4j 

Drawing— Girls (4) 

Domestic  Economy— Girls (4) 
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Courses  of  Study. 


Preliminary 
course,  4  weelu 
ending  October 
16,  To  be  occu- 
pied with  a  re- 
view of  arith- 
meticspelling, 
geography.  U. 
8.  hlstoTy.writ- 
mg  and  gram- 
mar, as  covered 
in  first  year. 


SBCOND  YEAJt 
(Also  preparing  students  for  Sab-Preshman.) 

BALANCE  OF  PALL  TB&lf  WIKTB&  TBRM 

Ten  Weeks  Ten  Weeks,  Ending  March  15 

Grammar 6  Grammar ^ ' 6 

Civil  Government  and  )         g  Applied  Arithmetic 6 

Commercial  I«aw  .    .  j Soils  and  Crops.. 6 

Arithmetic. 8  Stock  Feeding— Boys 8 

Horticulture  &  Floriculture,  8  Domestic  Economy— Girla...8 

Dairying 2  Chemistry 8 

Poultry , 2 

Gardening (2) 

Dairying (2) 


Spring  Term 
March  IS  to 
Jane  1. 

To  be  ooca- 
pied  with  such 
studies  as  are 
neccttaiy  to  fit 
for  entraaoe  to 
the  Sub  Fresh- 
man Class 


SHORT  WINTER  COURSES  IN  AGRICULTURE,  HORTICULTURE,  AND  THE  M£- 

CHANIC  ARTS. 

During  a  portion  of  the  winter  term  practical  instruction  is  given 
in  matters  directly  related  to  farming,  stock  raising,  and  fruit  growing, 
and  the  management  of  steam  engines,  with  special  attention  to  mach- 
inery used  on  farms.  Any  person  over  sixteen  years  of  age  may  take 
this  work,  no  examinations  for  admission  being  required.  A  circular 
describing  the  work  of  these  courses  in  detail  will  be  issued  in  Novem- 
ber. In  1903  they  will  cover  eight  weeks  from  January  6  to  February 
26.  The  following  list  contains  the  work  which  will  be  given  at  that 
time. 

Principles  of  Breeding--4  lectures. 

Study  of  Breeds— 10  lectures. 

Stock-judging— 10  lectures. 

Diseases  of  I<ive  Stock— 18  lectures. 

Stock  Feeding— 12  lectures. 

Farm  Dairying— 9  lectures. 

Crops  for  Oklahoma— 18  lectures. 

Farm  Machinery  and  Kquipraent— 1*2  lectures. 

Steam  Engines  aud  Boilers— 8  lectures. 

Maintaining  Soil  Fertility- -9  lectures. 

Orchard  and  Small  Fruits— 18  lectures. 

Troublesome  Insectj;— 9  lectures. 

Elementary  Botany— 9  lectures. 

Farm  Hvgiene;  Water  Supply— 10  lectures. 

l^egislation  and  I<aws  Affecting  Farmers — 12  lectures. 

Farm  Accounts,  Mortgages,  etc.— 12  lectures. 

Work  in  blacksmithing,  steam  engines  and  boilers,  veterinary 
practice,  and  practical  horticulture  will  be  given  in  the  afternoon  insofar 
as  the  facilities  of  the  college  will  allow. 

The  lectures  will  be  supplemented  by  practical  work  in  the  dairy, 
barns,  shops,  and  orchards,  designed  to  fix  and  illustrate  the  methods 
and  practices  advised.  It  is  practical  instruction  throughout  and 
planned  to  give  the  most  that  is  possible  in  so  short  a  time. ' 
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CO-EDUCATIONAL. 

This  institution  is  open  to  young  men  and  young  women  on  equal 
terms.  Since  the  establishment  of  the  department  of  domestic 
economy,  for  the  theoretical  and  practical  training  of  young  women  in 
those  things  which  will  fit  them  for  the  duties  of  every  day  life  in  the 
home,  it  is  noted  that  the  percentage  of  attendance  of  young  women 
is  increasing. 

LIBRARY. 

The  college  has  a  well  selected  library  of  about  10,000  volume*?. 
The  books  are  kept  in  fire-proof  stack  rooms,  and  a  commodious  reading 
room  is  provided  immediately  adjoining.  Students  are  permitted  under 
proper  restrictions  to  take  books  to  their  rooms.  The  best  reference 
books  and  the  leading  periodical  publications  are  at  the  disposal  of 
students. 

SCIENTIFIC  AND  OTHER  APPLIANCES. 

In  chemistry,  physics,  mineralogy,  botany,  entomology,  zoolog}, 
physiology,  mechanical  and  electrical  engineering,  agriculture,  horti- 
culture, and  veterinary  science,  and  domestic  economy,  the  college  is 
equipped  with  the  latest  and  best  appliances  and  apparatus,  represent- 
ing an  outlay  by  the  government  of  approximately  $80,000.  Paramount 
stress  is  laid  upon  the  experimental  and  practical  work  of  the  labora- 
tory, and  the  afternoons  are  practically  given  over  to  this  character  of  in- 
struction. In  agriculture  and  horticulture  the  live  stock,  the  imple- 
ments of  husbandry,  the  green  house,  the  forestry  plantations,  and 
the  farm  itself  with  its  operations,  constitute  the  laboratory.  In 
mechanical  engineering  the  wood  working  shops,  machine  shops,  elec- 
trical shops,  foundry,  and  blacksmith  shops  are  in  operation  for  prac- 
tical work  by  the  students.  In  chemistry  the  quantitative  and  qualita- 
tive laboratories  are  occupied  by  students  practically  every  afternoon 
throughout  the  academic  year.  In  botany  and  entomologj'  the  after- 
noon work  is  devoted  to  examination,  analysis,  and  classification  under 
ihi-  microscope.  In  zoology  and  comparative  anatomy,  practical  work 
is  given  in  the  afternoon  in  connection  with  living,  mounted,  and 
unmounted  subjects  and  with  models.  In  bacteriology  the  laboratory 
work  is  devoted  to  the  identification  of  bacteria,  the  actiop  of  disiiifec- 
fanls,  the  growing  of  colonies,  the  examination  of  substances  for  bac- 
teria, etc.  Freehand  and  mechanical  drawing,  bookkeeping,  and 
surveying  are  also  given  in  the  afternoon.     In  domestic  economy  the 

A  &  M  C  Rep— 3 


Digitized  by  VjOOQIC 
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latchen,  dining  room,  and  sewing  room  are  constantly  occupied  for 
practical  work  in  these  lines. 

EXPEKSE8. 

Tuition  is  free.  An  incidental  fee  of  one  dollar  per  term  is  charged 
students  entering  from  Oklahoma  and  Indian  Territories.  A  fee 
of  five  dollars  per  term  is  charged  students  under  twenty-one  years  of 
age  entering  from  elsewhere.  Text  books  will  cost  from  $3.00  to  $5.00 
per  term.  Special  students  in  stenography  and  typewriting  are  charged 
$2.00  per  term  for  use  of  typewriter.  A  deposit  of  $2.00  a  term  is 
required  of  all  students  in  the  Sophomore  class  in  chemistry  to  cover 
laboratory  breakage. 

OPENING. 

Entrance  examinations  for  the  fall  term,  1903,  occur  September 
8-9.  Fall  term  begins  September  10.  For  catalogue  and  full  inf orma- 
mation  address 

A.  C.  SCOTT,  President, 

Stillwater,   Okla. 
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OKLAHOMA  AGEICULTUEAL  BXPEEIMENT  STATION. 

REPORT  OF  DIRECTOR, 

No  material  changes  have  been  made  in  the  direction  of  the  activ- 
ities of  the  station  during  the  past  year.  Several  experiments  are 
completed  or  have  reached  a  point  where  results  of  permanent  value 
are  being  secured.  The  results  of  an  experiment  in  feeding  com,  Kafir 
corn,  alfalfa  hay  and  Kafir  stover  to  steers,  covering  three  years,  are 
being  prepared  for  publication.  Further  experiments  in  feeding  cot- 
tonseed meal,  wheat  and  shorts  to  hogs  have  been  completed.  Three 
years^  work  with  forage  crops  and  grasses  has  resulted  in  extensive 
additions  to  our  knowledge  of  these  important  sources  of  farm  revenue. 
The  planting  of  trees  for  posts,  fuel,  and  windbreaks  by  farmers  is  be- 
ing investigated  and  the  results  of  this  study,  together  with  six  years 
of  experience  along  this  line  on  the  station  grounds,  will  be  summarized 
and  published  as  soon  as  practicable. 

The  purchase  of  160  additional  acres  of  land  by  the  ^College  has 
given  an  opportunity  for  more  extended  work  with  pasture  and  forage 
crops,  and  provided  better  facilities  for  pasture  experiments  with 
steers. 

The  manufacture  and  free  distribution  of  vaccine  for  the  preven- 
tion of  blackleg  in  cattle  has  been  continued  and  has  resulted  in  greatly 
diminishing  losses  from  this  disease.  Provision  has  been  made  for 
paying  the  expenses  incident  to  this  work  in  the  future  from  territorial 
funds. . 

SUBJECTS   OF   INVESTIGATION. 

Experiments  in  the  growing  of  field  crops  are  being  conducted 
along  the  same  lines  as  stated  in  previous  reports.  Ten  acres  of  bot- 
tom land  have  been  leased  for  the  purpose  of  making  experiments  with 
alfalfa  and  other  crops  on  better  soil  than  that  afforded  by  the  station 
upland  farm.  Feeding  experiments  with  alfalfa  and  cottonseed  pro- 
ducts fed  to  steers,  sheep,  and  hogs  are  planned,  part  of  this  being 
new  and  the  remainder  modified  repetitions  of  previous  experiments. 

Small  fruits  are  being  investigated  and  variety  studies  are  being 
made,  both  on  the  station  grounds  and  in  widely  scattered  conmiercial 
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plantings.  The  influence  of  stock  on  cion,  the  pollination  of  fruits,  to- 
m-ito  growing  and  varieties,  and  various  methods  of  combating  in- 
sects and  fungus  diseases  are  also  receiving  attention. 

No  results  have  been  reached  in  the  inquiry,  into  the  cause  of  loce 
poisoning  further  than  additions  to  the  knowledge  of  the  distribution  of 
the  plants  and  practicable  means  for  their  eradication.  Animal  para- 
sites, hog  cholera,  swine  plague,  and  other  diseases  of  animals,  are  be- 
ing studied  insofar  as  the  facilities  of  the  station  will  allow. 

The  first  definite  appearance  of  the  Hessian  fly  in  Oklahoma  ha? 
been  noted  and  active  efforts  are  being  made  to  obtain  the  data  neces- 
sary for  successfully  combating  this  pest.  The  melon  louse,  which 
was  very  destructive  last  season,  and  the  boll  weevil,  which  is  just  begin- 
ning to  appear  in  the  Territory,  are  being  studied  with  the  hope  of 
minimizing  the  damage  from  them.  Experiments  with  castor  beans 
looking  toward  the  improvement  of  the  yield,  oil  content,  and  habit  of 
growth,  are  being  continued  and  preliminary  studies  of  cotton  varie- 
ties have  been  instituted. 

Necessary  chemical  control  of  all  experiments  is  maintained  and 
a  stijdy  of  the  chemical  composition  of  red  and  white  Kafir  corn  is 
in  progress.  Miscellaneous  water  analyses  and  mineralogical  examina- 
tions continue  to  require  a  large  amount  of  work  of  doubtful  utility. 
The  station  does  not  make  assays  for  gold  or  silver  and  the  expense  of 
making  quantitative  analyses  is  charged  in  all  cases. 

BULLETINS  ISSUED. 

The  following  bulletins  were  issued  during  the  year: 

No.  55,  December,  1902. 

Bermuda  Grass,  by  John  Fields. 

A  summary  of  the  results  of  experiments  and  observations  and 
of  the  published  statements  of  experiment  stations,  together  with  re- 
ports from  ten  counties  in  Oklahoma  where  trials  of  the  grass  have 
been  made. 

No.  56,  December,  1902. 

Garden  vegetables,  by  0.  M.  Morris. 

A  report  of  the  results  of  experiments  with  tomatoes,  egg  plant, 
onions,  lettuce,  radishes,  ^Isify,  beans,  and  peas,  with  cultural  sugges- 
tions. 
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No.  57,  March,  1903. 

Directions  for  the  use  of  Vaccine  for  the  Prevention  of  Blackleg  in 
Cattle,  by  L.  L.  Lewis. 

A  report  of  the  manufacture  and  distribution  of  blackleg  vaccine 
by  the  station,  the  nature  and  distribution  of  the  disease,  the  man- 
ner in  which  vaccine  may  be  procured,  and  the  mode  of  application. 
No.  58,  June  1903. 

Fattening  steers;  Using  Cottonseed,  Cottonseed  Meal,  Wheat 
Meal,  Wheat  Straw,  and  Hay,  by  F.  C.  Burtis  and  John  Fields. 

A  statement  of  the  results  from  a  feeder's  standpoint  and  a  sum- 
mary of  the  chemical  control  of  the  experiment. 

Press  Bulletins,  Nos.  86  to  97.  These  are  summarized  elsewhere  in 
this  report. 

BUILDINGS. 

No  additions  to  the  building  equipment  have  been  made  during  the 
year.  The  need  for  a  building  suitably  to  house  the  increasing  work 
of  the  departments  of  agriculture,  chemistry  and  horticulture  and  the 
administrative  offices,  mentioned  in  my  last  report,  is  strongly  felt.  It 
is  essential  for  the  development  of  the  work  of  the  station  that  such 
a  building  be  provided.  Two  of  the  departments  of  the  station  are  now 
housed  on  the  second  floor  of  Library  Hall  and  the  placing  of  the 
other  three  under  one  roof  would  materially  increase  the  efficiency  of 
the  station^s  work.  The  rapid  growth  and  development  of  the  agricul- 
tural and  allied  work  of  the  college  is  encroaching  upon  the  space  avail- 
able for  station  purposes  to  an  extent  which  makes  additional  room 
an  imperative  need. 

MAILING  LIST. 

The  mailing  list  of  the  station  is  increasing  and  has  reached 
a  size  which  makes  the  cost  of  printing  a  serious  burden  upon  the 
fltation^s  resources.  It  is  possible  to  print  only  a  limited  number 
of  bulletins  above  those  required  by  the  list  and  practically  all  of  the 
station^s  publications  are  out  of  print  within  a  few  months  after  they 
have  been  issued.  It  would  be  to  the  advantage  of  the  farmers  of  the 
Territory  if  bulletins  and  reports  could  be  issued  in  larger  editions 
and  more  frequently  but  this  cannot  be  done  without  appropriations 
for  the  purpose  by  the  legislature.  Quite  generally,  the  states  pay  for 
printing  the  bulletins  of  their  experiment  stations. 
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The  addresses  on  the  mailing  list  are  classified  as  follows : 

Oklahoma   farmers    12,412 

Indian  Territory  farmers  3,968 

Outside ' 2,344 

Local  newspapers   254 

Outside  newspapers   129 

Foreign 33 


Total 19,140 

The  publications  of  the  station  are  sent  to  all  who  request  them 
so  long  as  the  supply  lasts.  A  list  of  those  still  available  will  be 
found  at  the  end  of  this  report. 

OORRESPONDENCE. 

Valuable  aid  is  being  rendered  by  farmers  of  the  Territory  who 
supply  the  station  with  information  concerning  the  adaptability  of 
crops  to  different  regions;  results  of  trials  of  different  varieties  of 
fruits;  the  extent,  character  and  area  of  forest  tree  plantings;  insect 
ravages  and  fungus  diseases;  and  general  matters  of  agricultural  in- 
terest. The  large  number  of  new  settlers  has  added  to  the  work  of 
answering  inquiries  which  is  believed  to  equal  in  importance  any 
other  line  of  station  work.  Many  farmers  have  visited  the  station  dur- 
ing the  past  year  and  have  thus  come  into  closer  touch  with  the 
members  of  the  staff  and  gained  a  better  understanding  of  the  man- 
ner in  which  experiments  are  conducted  and  the  general  application 
of  the  results  which  are  secured. 

FARMERS^    INSTITUTES. 

A  sufficient  number  of  county  institutes  having  been  chartered 
under  the  law  enacted  by  the  sixth  legislative  assembly,  a  meeting  of 
delegates  was  held  in  December,  1902  and  six  members  of  the  Board  of 
Agriculture  were  chosen.  Under  the  terms  of  the  law,  the  Secretary 
of  the  Board,  whose  office  is  at  Guthrie,  supervises  the  annual  meetings 
of  the  institutes  which  are  to  be  held  at  the  county  seats.  Seven  in- 
stitutes were  attended  by  members  of  the  station  staff  during  the 
year.  The  station  will  hereafter  endeavor  to  send  a  representative  to 
the  annual  metings  of  the  county  farmers'  institutes,  but  available 
funds  will  not  permit  attendance  at  local  institutes. 
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THE  STAPP. 

In  July,  L.  A.  Moorhouse  was  appointed  Assistant  in  Soils  and 
Crops  and  in  January,  B.  0.  Obrecht  succeeded  J.  S.  Malone  as  Assis- 
tant in  Animal  Husbandry. 

It  is  a  pleasure  to  testify  to  the  fidelity,  earnestness,  and  eflS- 
ciency  with  which  the  members  of  the  staff  have  worked  to  make  the 
station's  efforts  of  real  and  permanent  value  to  the  agriculture  of 
Oklahoma.  Under  the  conditions  which  exist  about  a  growing  institu- 
tion in  a  rapidly  developing  district,  there  is  a  vast  amount  of  work 
which  cannot  be  measured  by  concrete  results.  Long  days  of  work 
have  been  required  of  the  station  workers  and  too  often  they  have  been 
burdened  with  a  large  amount  of  teaching  in  excess  of  what  should  have 
been  required  of  them.  But  there  has  been  a  manifest  disposition 
throughout  to  work  for  the  station's  efiiciency  and  to  avoid  petty 
bickerings  as  to  whom  credit  for  completed  work  belongs.  The  re- 
sults of  completed  investigations  belong  to  the  farmers  of  Oklahoma 
and  whatever  of  credit  there  may  be  belongs  to  the  experiment  station. 

C.  0.  Pearcy,  Clerk  and  Stenographer,  has  resigned  and  his  suc- 
cessor has  not  yet  been  chosen.  J.  F.  Nicholson  has  been  appointed 
Assistant  in  Bacteriology  to  aid  the  Veterinarian  in  the  manufacture 
and  distribution  of  vaccine.  Provision  has  been  made  for  the  ap- 
pointment of  an  Assistant  in  Agriculture. 

JOHN  FIELDS, 

Director. 
June  30,  1903. 
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SUMMARY  OP  PEBSS  BULLETINS. 

A  press  bulletin  is  sent  out  from  the  station  on  about  the  fifteenth 
of  each  month.  These  bulletins  are  sent  only  to  newspapers  and  are 
intended  to  contain  t^ely  topics  related  to  the  work  of  the  station  and 
the  agricultural  interests  of  the  territory.  They  are  printed  in  many 
of  the  daily,  weekly  and  agricultural  papers  of  the  territory  and  in 
agricultural  papers  elsewhere.  The  station  is  under  obligations  to 
those  editors  who  have  aspisted  in  this  manner  and  hereby  gratefully 
acknowledges  it.  Some  of  the  articles  contained  in  the  bulletins  ma}' 
have  a  permanent  value  and  are  reprinted  in  this  report  for  conven- 
ient reference.  They  are,  of  necessity,  fragmentary  and,  in  part,  a 
repetition   of  matter  contained   in  regular  station  bulletins. 


WHEAT  EXPERIMENTS. 

The  wheat  experiments  in  1902  were  a  continuation  of  those  start- 
ed in  previous  years.  At  this  station  it  is  the  policy  to  repeat  all 
field  tests  for  three  to  five  years  at  least.  This  gives  results  under  vary- 
ing climatic  conditions  that  will  be  encountered  from  year  to  year.  The 
following  are  the  results  of  the  past  season  compared  with  those  of 
former  years. 

VARIETY  TEST. 

This   test  was   started   in   1892-93  with  254   varieties,  gathered 
from   all   sources   where   varieties   of   merit  could   be   found.        The 
less   desirable   varieties   were   soon  weeded   out  and  a  list  of  about 
(>5  tested  for  a  time  but  in  the  last  few  years    the  list    has  been  reduced 
until  it  now  numbers  2S.       This  includes  the  new  varieties  that  have 
boon  introduced  from  time  to  time  for  testing.     After  testing  a  major- 
ity of  the  above  number  for  10  years,  and  all  newly  introduced  varie 
ties  for  varying  periods,  we  are  unable  to  find  any  so-called  best  varie 
ty,  a  variety  that  will  give  materially  better  pelds  than  all  othe: 
varieties  year  after  year.     The  fact  is  evident  from  our  experiment 
that  there  is  quite  a  list  of  varieties  that  differ  but  little  in  the  amoun 
of  prain  they  produce,  and  any  of  them  may  be  relied  upon  for  goo< 
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yields  when  proper  cultivation  and  seed  selection  is  followed,  although 
these  varieties  differ  more  or  less  in  other  characteristics.  Again  the 
variety  test  demonstrates  that  variety  selection  is  important  as  there 
are  certain  varieties  that  usually  fall  helow  tiie  yields  of  othres.  The 
farmer  who  is  searching  for  the  variety  of  wheat  that  will  counteract 
all  the  had  results  of  his  shiftless  ways  of  cultivation  and  seed  selec- 
tion, and  produce  a  good  yield  without  fail,  cannot  find  it  in  our  list. 
Success  with  any  good  variety  of  whciat  will  depend  very  largely  on  how 
the  farmer  prepares  his  land  and  how  he  selects  his  seed  and  how  this 
is  followed  up  each  year.  The  hest  variety  will  soon  deteriorate  when 
grown  in  the  careless  way  that  is  practiced  on  the  average  farm.  Old 
standard  varieties  that  have  been  grown  on  the  Station  farm  for  the 
past  ten  years,  give  as  good  yields  today  as  the  newly  imported  varie- 
ties from  the  great  wheat  growing  districts  of  the  world.  In  looking 
for  a  new  and  better  variety,  the  matter  of  better  seed  selection 
and  tillage  should  be  looked  into  and  adopted  if  the  standard  of  the 
variety  is  to  be  maintained.  The  highest  yield  in  the  variety  test 
the  past  season  was  24  bu.  per  acre.  Of  our  standard  sorts  the  low- 
est yield  was  16  bu.  This  was  one  of  the  so-called  May  wheats,  very 
early  in  maturing,  and  the  extremely  low  yield  in  this  case  is  attributed 
to  the  fact  that  it  was  heading  during  a  dry  spell  that  the  later  varieties 
missed  more  or  less.  Seven  varieties  yielded  from  22  to  24  bu. 
per  acre;  eleven  20  to  22;  and  the  balance  went  below  20  bu.  The 
following  is  a  list  of  our  best  varieties  that  have  been  tested  six  years 
or  more;  Eed  Eussian,  Fulcaster,  Fultz,  Turkey,  Early  Red  Clawson,  Sib- 
ley's New  Golden,  Missouri  Blue  Stem,  German  Emperor,  Big  English, 
and  New  Red  Wonder.  The  following  varieties  with  from  one  to  two 
years  test  have  given  promising  results,  viz;  Weissenburg,  Oregon  Red, 
Eversaw,  Crimean,  and  Gjrpsy  Amber. 

Two  varieties  of  spring  wheat  were  tested  but  both  yields  were 
below  the  poorest  of  the  fall  wheats.  One  jrielded  14.5  bu.  per  acre 
and  the  other  10  bu.  The  variety  yields  the  past  year  were  a  little 
over  half  what  they  were  in  1900  or  1901.  In  the  former  year  the 
yield  ran  from  37  to  44  bu.;  in  the  latter  29  to  39  bu.  The  quality 
of  the  berry  this  year  was  fair,  the  test  running  from  58  to  59  lbs., 
for  uncleaned  wheat. 

One  of  the  new  varieties  in  our  test,  the  Weissenburg,  is  of  special 
interest.  The  seed  of  this  variety  was  imported  from  Hungary  by  the 
U.  S.  Dept.  of  Agriculture.  The  wheat  raised  in  that  district  is  the 
source  of  the  flour  that  sells  on  the  Liverpool  market  for  $1.00  more 
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per  bbl.  than  any  other  flour.  The  past  season  on  the  small  plats  in 
our  variety  test  it  yielded  19  bu.  per  acre,  while  eighteen  other  varieties 
ran  from  2  to  4  bu.  more  than  this.  On  large  patches  distributed  over 
the  farm  the  yield  ran  from  13.5  to  20  bu.  per  acre.  The  low  yield 
was  on  richly  manured  ground,  where  the  straw  lodged  badly.  This 
variety  has  been  grown  on  the  Station  farm  for  the  past  three  years, 
-and  gives  every  promise  of  being  a  good  wheat  for  this  country.  It 
is  one  of  the  hard  wheats  that  is  making  Oklahoma  flour  so  much 
isought  after,  and  after  a  milling  test  is  made,  it  may  be  found  of 
greater  value.  Considerable  seed  of  this  wheat  has  been  sold  to  the 
farmers  over  the  Territory,  and  its  value  will  be  more  widely  tested. 

The  Station  has  no  seed  wheat  tot  sale  this  season. 

WHEAT,  CONTINUOUS,  WITH  AND  WITHOUT. MANURE. 

A  half-acre  plat  that  had  been  cropped  to  wheat  continuously 
since  1892-93  without  manure  of  any  kind  being  added  to  the  land, 
yielded  15.3  bu,  per  acre,  in  contrast  to  a  yield  of  17.4  bii.  from  a  half- 
acre  plat  cropped  the  same  way,  but  that  had  manure  applied  at  the 
rate  of  15  tons  per  acre  in  1898,  and  11  tons  in  1899.  The  season  be- 
fore, the  difference  in  favor  of  the  manured  ground  was  10  bu.  per  acre, 
for  the  season  of  1900-01  it  was  18  bu.  in  favor  of  the  manured  land, 
and  for  1899-1900,  the  same;  making  a  difference  of  48  bu.  in  the  four 
orops  in  favor  of  the  manured  land.  The  best  of  tillage  has  kept  the 
unmanured  plat  up  to  the  present  standard,  but  there  are  many  in- 
dications that  the  continuous  cropping  is  depleting  the  soil  fertility. 

EARLY,  MEDIUM,  AND  LATE  PLOWING. 

For  the  past  three  years  plats  have  been  plowed  approximately 
the  middle  of  July,  August,  and  September.  The  different  plowings 
are  all  seeded  on  the  same  day  and  the  plats  given  like  treatment  in 
all  other  respects. 

The  seeding  for  this  year's  crop  was  made  October  first  with  Ful- 
caster  wheat  at  the  rate  of  1  1-2  bu.  per  acre.  The  land  where  these 
plats  were  situated  was  very  thin  and  poor.  The  past  season  the 
July  plowing  yielded  17  bu.  per  acre;  the  August  plowing  18.1;  and 
the  September  19.3.  The  difference  between  plats  is  small  and  prob- 
ably is  no  more  than  what  could  be  accounted  for,  due  to  inequality  of 
soil  on  different  plats.     In  the  season  of  1900-01  the  July  plowing 
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yielded  43;6;  the  August,  38.2;  the  September,  40.2  bu  per  acre.  In 
1899-1900  the  July  plowing  yielded  31.3;  the  August,  23.4;  the  Sep- 
tember, 15.3  bu.  per  acre.  The  average  for  the  three  years  stands  as 
follows:  July  30.64;  August  26.59;  September,  24.93  bu.  per  acre,  mak-' 
ing  a  difference  of  about  4  bu.  in  favor  of  the  July  plowing  over 
the  August,  and  about  6  bu.  over  the  September  plowing.  Our  ex- 
perience in  wheat  culture  is  that  in  six  years  the  difference  in  favor 
of  July  plowing  will  be  considerably  greater  than  the  above.  In  the 
above  test  in  the  last  two  seasons,  two  out  of  three  afforded  unusual- 
ly favorable  conditions  for  getting  late  plowing  in  shape  for  seeding. 
Bains  fell  after  the  late  plowings,  which  made  it  possible  to  get  the 
land  in  fair  shape  for  seeding,  although  at  the  time  of  plowing  it  was 
dry  and  lumpy.  And  probably  on  our  plats  the  showing  for  late  plow- 
ing is  better  than  can  be  obtained  on  a  large  field  of  like  soil,  as  we 
had  but  small  patches  of  ground  and  could  get  onto  the  land  at  the 
proper  time  after  a  shower  and  work  it  down  in  shape,  while  a  large 
field  could  not  have  been  gone  over  in  time  to  do  much  good.  Again 
we  put  more  labor  in  harrowing  and  discing  on  the  late  plowing  than  the 
average  farmer  would  be  willing  to  do.  The  early  plowing  always  re- 
quires much  less  labor  than  the  late.  Considerable  will  depend  upon 
the  character  of  the  soil  and  much  upon  the  season  that  follows,  and 
the  amount  of  work  that  is  put  on  the  land  after  plowing,  as  to  how 
much  difference  there  will  be  between  early  and  late  plowing  for  wheat, 
but  the  safest  rule  is  to  plow  as  soon  as  possible  after  the  previous 
crop  is  removed. 

EARLY^  MEDIUM  AND  LATE  SEEDING. 

For  the  past  three  years  two  large  plats  have  been  seeded  about 
the  middle  of  September,  two  the  middle  of  October,  two  the  mid- 
dle of  November. 

For  the  season  just  past  the  yields  were  as  follows:  September 
seeding,  23.1  bu.  per  acre;  October's  22.9;  November's  11.2  bu.  per 
acre.  The  ground  was  all  plowed  at  the  same  time  and  treated  in  all 
other  respects  the  same  on  the  different  plats.  The  average  of  the 
yields  for  the  three  years  runs  as  follows:  Sept.  seeding,  32.2;  Oct. 
31.8;  Nov.  20.5  bu.  per  acre.  Besides  being  much  smaller  in  amount, 
the  grain  from  the  November  seeding  is  always  very  inferior  in 
quality.  Aside  from  the  value  of  the  fall  pasture  that  the  early  seeding 
affords,  the  October  seeding  is  generally  about  as  good  as  that  in 
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September.  If  the  seeding  is  deferred  later  than  the  middle  of  October 
the  difference  is  likely  to  be  greater^  and  considerable  risk  is  taken. 
During  one  season  of  these  experiments  the  growth  of  the  wheat  seeded 
^he  middle  of  September  was  so  rank  in  the  fall  that  the  plants  were 
damaged.  This  was  during  the  fall  of  1900  when  there  was  an  un- 
usually heavy  rainfall  in  September  and  the  wheat  was  on  fairly  rich 
ground.  If  this  condition  occurs^  pasturing  will  offset  all  ill-effects^  so 
it  is  no  drawback  to  September  seeding. 

The  November  seeding  makes  very  little  start  in  the  fall,  no  root 
growth  or  tillering  to  speak  of,  and  is  in  effect  spring  seeding. 

The  season  of  1901-1902  was  a  little  below  the  average  for  a 
wheat  crop.  Commencing  with  July  the  rainfall  was,  below  the  average 
during  most  every  month  up  to  March.  In  this  month  the  rainfall 
was  almost  double  the  average  and  it  brought  out  all  the  wheat  that 
had  lived  through  the  winter  in  fine  shape.  The  excessive  rainfall  of 
May,  10.86  inches  which  fell  while  the  wheat  was  in  bloom,  probably 
was  as  much  the  cause  of  the  light  yield  as  any  other  factor.  The 
ground  was  water-soaked  and  soggy  for  weeks,  and  about  the  time  the 
wheat  was  ripening,  the  ground  got  hard  and  dry.  Chinch  bugs  had  no 
material  effect  on  the  crop  and  the  damage  from  rust  was  very  slight 
(July,  1902.) 


WHEAT  SEEDING. 


Unless  some  unusual  condition  exists,  the  station  seeds  wheat  at 
the  rate  of  one  and  one-half  bushels  per  acre.  Covering  a  period  of 
several  years  at  this  station  different  amounts  varying  from  three  to 
eight  pecks  per  acre  were  seeded  on  different  plats  to  furnish  data  on  this 
(jucstion.  The  average  of  those  results  shows  a  few  bushels  in  favor  of 
the  five  and  six  peck  rates,  but  there  were  cases  in  which  there  was 
practically  no  difference  in  yields  from  the  lightest  to  the  heaviest  seed- 
ing. On  the  other  hand  there  were  times  when  such  unusual  rates  as 
three  pecks  and  eight  pecks  gave  much  poorer  results  than  a  medium 
amount.  Similar  experiments  have  been  carried  on  by  many  of  the 
stations  over  the  United  States  and  the  results  agree  very  closely  with 
those  given  above  and  all  recommend  a  good  liberal  seeding  as  being 
the  safest  rule  to  follow.  Conditions  have  been  found  to  influence  the 
results  very  much  at  times,  so  that  any  fixed  rule  cannot  be  laid  down, 
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and  the  farmer  should  give  each  individual  case  due  consideration  as 
many  poor  yields  have  been  the  result  of  not  using  the  proper  quantity 
of  seed  wheat  per  acre.  The  following  factors  are  to  be  considered  in 
deciding  the  rate  of  seeding;  time  of  seeding,  character  and  condi- 
tion of  soil;  location,  character  of  seed,  (quality,  size  of  berry,  purity), 
method  of  seeding  and  variety  characteristics.  Before  considering 
these  it  is  well  to  recall  to  mind  that  wheat,  like  other  small  grains,  has 
the  characteristic  of  throwing  out  from  each  seed,  stalks  varying  in 
number  from  two  to  several  dozen,  in  extreme  cases.  The  number 
usually  runs  as  high  as  half  a  dozen  at  least.  This  is  the  tillering  or 
stooling  of  the  plant.  Due  to  this  habit  of  growth  the  number  of 
seed  stalks  per  foot  may  not  vary  much  even  if  different  amounts 
of  seed  are  used  per  acre,  and  consequently  the  yield  per  acre  may  not 
differ  materially.  But  much  will  depend  upon  the  factors  cited  above 
whether  we  get  the  proper  number  of  seed  stalks  per  foot  or  whether 
they  produce  the  maxium  amount  of  good  grain.  If  any  condition  ex- 
ists that  stimulates  or  allows  an  abnormal  amount  of  tillering,  it  is 
usually  detrimental  to  the  yield  and  quality  of  the  grain,  as  will  be 
noted  later,  but  it  is  well  to  state  here  that  the  injury  is  seldom  due  to 
there  hei^g  too  many  stalks  produced  per  foot  as  the  tendency  is  to 
produce  about  so  many  seed  stalks  per  foot  and  then  the  tillering  ceases. 
Where  certain  conditions  have  existed  or  followed  thin  seeding,  too  few 
seed  stalks  have  been  obtained  to  produce  the  maximum  yield,  as  will 
be  noted  later. 

The  time  of  seeding  has  great  influence  upon  the  tillering  of  the 
plants.  Early  seeded  wheat  affords  time  for  the  tillering,  while  with 
late  seeding,  cold  weather  stops  growth  in  many  cases  before  the  de- 
sirable amount  of  tillering  has  taken  place.  As  a  rule,  wheat  seeded 
after  the  middle  of  October  in  Oklahoma  tillers  but  little  in  the  fall,  and 
November  seeding  not  at  all.  If  the  land  is  in  good  condition  and  the 
following  spring  is  favorable,  much  may  be  made  of  them,  but  as  a 
rule  the  stand  will  be  too  thin  and  irregular  from  late  October  or  No- 
vember seeding  when  the  usual  amount  of  seed  is  used  per  acre,  and 
consequently  seven  to  eight  pecks  per  acre  should  be  used  for  seodins: 
at  these  times. 

If  the  land  has  been  put  in  good  tilth  by  early  plowing  and  fre- 
quent harrowing,  lighter  seedings  may  be  used  than  where  the  ground 
is  loose,  cloddy,  and  dry.  In  the  latter  case  many  of  the  seeds  will  not 
grow  and  the  conditions  are  not  likely  to  be  favorable  to  produce  the 
proper  amount  of  tillering,  and  the  usual  amount  of  seeding  should  be 
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increased  by  a  peck  or  half  a  bushel.  There  are  dry  seasons  when  the 
best  prepared  soils  do  not  contain  sufficient  moisture  to  produce  regular 
growth^  and  an  increase  in  the  rate  of  seeding  should  be  made  at  such 
times. 

A  fertile  soil  will  stimulate  and  support  more  tillering  than  a  thin 
soil^  so  under  usual  conditions  more  seed  should  be  put  on  a  thin  soil 
than  on  a  fertile  one.  There  are  conditions  under  which  an  extra 
heavy  seeding  may  be  more  desirable  on  a  rich  soil  than  the  usual 
rate.  Where  the  grain  is  inclined  to  lodge,  very  thick  seeding  will  dwarf 
the  stalk  enough  to  lessen  this  damage  very  much. 

In  the  districts  of  light  rainfall^  the  number  of  plants  per  square 
foot  should  be  less  than  in  a  humid  region,  as  a  thick  stand  would  suf- 
fer more  than  a  thinner  stand  would  when  there  was  a  lack  of  moisture 
in  the  soil.  But  in  these  localities  the  tillering  is  less  and  the  growth 
of  the  plants  smaller  so  the  usual  amount  of  seed  is  generally  used. 

The  size  of  grain  varies  in  different  varieties  and  more  or  less  with 
the  season  and  soil.  Determinations  with  the  common  varieties  have 
shown  that  it  is  possible  to  have  as  many  grains  in  a  half  bushel  of  one 
variety  as  are  in  a  bushel  of  another.  Hence  the  smaller  the  grains 
due  to  this  cause  the  less  seed  should  be  used  per  acre.  There  will 
be  more  grains  in  a  bushel  of  shriveled  wheat  than  in  a  bushel  of  plump 
wheat,  but  there  are  many  cases  in  which  the  rate  of  seeding  should 
not  be  reduced  as  the  vitality  or  germinating  power  of  such  grains  is 
poor  and  more  seed  would  be  required.  This  can  be  decided  by  sprout- 
ing a  hundred  seeds. 

Seed  that  is  full  of  trash  and  weed  seed,  if  it  is  used  at  all,  must 
be  put  on  more  liberally,  as  all  this  material  occupies  space. 

The  drill  has  lessened  the  amount  of  seed  necessary  from  one  to 
two  pecks  per  acre  over  the  old  method  of  broadcasting,  but  the  latter 
is  used  so  seldom  now  that  further  mention  is  unnecessary.  Whether 
the  seed  is  weighed  or  measured  out  for  seeding  should  be  taken  into 
consideration,  or  the  number  of  grains  put  on  an  acre  may  vary  con- 
siderably. Again  many  drills  do  not  put  on  the  amounts  designated 
by  the  gauges  and  the  amount  put  on  will  vary,  due  to  the  depth 
the  drill  is  set.  All  of  these  points  should  be  worked  out  by  the  oper- 
ator. 

The  tillering  habit  differs  quite  materially  between  varieties.  In 
some  it  is  very  strong  and  as  much  seed  of  these  varieties  would  not 
be  required  as  those  in  which  this  characteristic  was  not  so  well  devel- 
oped.    Many  have  noticed  how  profusely  the  Turkey  wheat  tillers. 
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Althoiigh  the  question  of  the  amount  of  seed  per  acre  is  not 
as  important  as  some  others,  it  is  too  often  passed  over  by  our  wheat 
growers.  The  saving  in  most  cases  may  be  only  slight,  but  it  is  the  lit-- 
tie  savings  that  are  made  regularly  that  count   for  most.  (October,  1902). 


THE  OAT  CROP. 


The  oat  crop  has  yielded  well  in  Oklahoma  for  the  past  three 
years  and  has  brought  good  prices.  The  average  of  the  yields  on  the 
experiment  station  farm  was  as  follows:  1900,  72  bu.;  1901,  41  bu,; 
1902,  64  bu.  per  acre.  The  variety  used  in  these  trials  was  Texas  Red, 
one  of  the  very  best  varieties  tested  and  one  most  commonly  grown 
in  Oklahoma.  This  variety  is  used  exclusively  for  the  general  crop  on 
the  station  farm.  Early  maturity  and  only  a  moderate  growth  of 
strong  straw  are  the  very  desirable  characteristics  possessed  by  this 
Variety.  The  best  varieties  lately  introduced  from  the  north  have  not 
yielded  as  well. 

The  plats  on  which  the  above  yields  were  secured  were  seeded  as 
follows:  1900,  March  2;  1901,  March  1;  1902,  March  4.  Early  seeding 
has  been  found  to  be  very  important  as  it  usually  gives  much  the  best 
yields.  If  the  season  is  not  ba^ckward  the  seeding  should  begin  by  the 
middle  of  February  and  be  finished  not  later  than  the  middle  of  March. 
Many  sow  earlier  than  the  middle  of  February,  but  little  is  gained  by 
this  except  to  get  the  work  done,  and  there  is  seldom  any  loss  from  this 
extra  early  seeding.  Oats  may  be  soaked  in  water,  allowed  to  germin- 
ate, and  to  freeze,  and  still  they  will  grow.  If  the  plants  have  been 
up  several  days  and  growth  has  continued  until  the  substance  is  all 
out  of  the  seed  and  the  plant  not  yet  well-rooted,  a  hard  freeze  will 
kill  many  of  the  plants.  But  this  is  the  only  condition  under  which 
early  seeded  oats  will  be  damaged  by  a  freeze  and  this  happens  so  in- 
frequently that  there  is  little  risk  and  this  is  counterbalanced  by  the 
advantages  of  early  seeding. 

Quite  frequently,  volunteer  oats  have  lived  through  the  winter  in 
Oklahoma,  but  all  of  advertised  winter  varieties  tested  by  the  station 
have  proved  as  tender  as  the  common  ones  and  have  produced  very 
small  yields. 

Oats  do  best  on  a  compact,  well-settled  seed  bed  and  whatever 
method  is  necessary  to  obtain  it  at  seeding  time  should  be  followed.  This 
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is  almost  impossible  on  loose^  sandy  soils  and  as  a  rule^  oats  do  not  yield 
so  well  on  such  soils  as  on  thpse  of  a  heavy  type.  On  loose  soils,  it  is 
not  usually  advisable  to  plow  for  oats.  On  heavy  soils,  plowing  for 
oats  will  leave  the  land  in  better  condition  for  future  work,  and  if 
done  at  the  proper  time  and  followed  by  the  proper  treatment,  is  ad- 
visable but  not  necessary  for  good  results,  especially  if  the  land  was 
well  tilled  the  previous  season.  If  oat  ground  is  to  be  plowed,  it  should 
be  done  in  the  fall  or  early  winter  so  as  to  give  it  time  to  settle.  Spring 
plowing  will  often  give  as  good  results  if  it  is  well  worked  down  with  a 
drag  and  if  heavily  rains  fall  so  as  to  settle  the  soil  before  the  spring 
drouth.  Because  of  the  rush  of  work  and  the  risk  of  not  getting  the 
seed  bed  fine  enough,  spring  plowing  for  oats  is  not  usually  advisable. 
The  ground  may  be  gone  over  thoroughly  with  a  disk  or  cultivator  be- 
fore the  seed  is  put  on.  If  the  season  is  a  dry  one,  care  should  be 
taken  that  the  soil  is  not  allowed  to  dry  out  too  much  after  this  is  done 
and  before  the  seed  is  put  in  and  the  soil  worked  down  again. 

Oats  are  quite  generally  broadcasted  but  the  results  are  surer  and 
more  uniform  if  the  drill  is  used.  Ground  is  not  in  fit  condition  to  be 
put  in  oats  if  the  seed  cannot  be  put  in  with  a  disk  drill.  The  experi- 
ment station  seeds  oats  at  the  rate  of  three  bushels  per  acre.  In  the 
experiments  mentioned  above,  this  amount  of  good  clean  seed  was  put 
on  with  a  drill  and  the  soil  was  in  the  best  of  tilth.  A  good,  liberal 
seeding  gives  a  good  thick  stand  that  keeps  down  all  weeds  and  the 
plants  do  not  tiller  profusely  as  when  thia  seeding  is  followed.  With 
thin  seeding,  the  sucker  stalks  are  much  later  and  more  irregular  in 
ripening  than  the  seed  stalks  and  are  usually  damaged  by  rust.  When 
enough  seed  is  used  to  make  very  little  tillering  necessary,  the  plants 
all  ripen  at  the  same  time  and  earlier  and  hence  the  yield  and  quality 
are  much  better.  Results  will  be  influenced  by  the  character  of  the  seed 
the  condition  of  the  seed  bed  at  the  time  of  seeding,  and  the  method  of 
seeding.  The  poorer  the  conditions  the  more  seed  should  be  used. 
The  oat  crop  should  be  included  in  the  rotation  on  every  Oklahoma 
farm,  not  so  much  because  it  is  a  cash  crop  to  be  sold  from  the  farm 
as  for  its  value  in  the  rotation  and  its  feeding  value  on  the  farm. 
(January,  1903.) 


ALFALFA  IN  OKLAHOMA. 


The  experiment  station  has  received  numerous  reports  from  farmers 
who  made   a  success  of  spring  seeding  of  alfalfa.     One  farmer  in 
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Woods  county  secured  a  good  stand  on  newly  broken  sod  and  prefers 
this  plan  for  sandy  land  for  the  reasons  that  weeds  and  moles  are  less 
troublesome  and  the  soil  does  not  blow  as  it  does  when  the  land  has 
been  in  cultivation  for  soma  time.  The  correspondence  of  the  station 
indicates  thftt  there  will  be  a  large  acreage  of  alfalfa  seeded  this  fall. 
As  a  hay  crop^  alfalfa  has  no  equal  and  small  areas  of  it  are  now  being 
grown  with  success  on  almost  every  type  of  soil  in  Oklahoma.  It  is  com- 
ing to  be  understood  that  it  will  not  do  to  pasture  alfalfa  and  that  it  is 
a  hay  and  not  a  pasture  crop.  An  unwarranted  prejudice  against  alfalfa 
was  caused  by  early  attempts  to  grow  it  for  hog  pasture.  Many  in- 
stances have  been  observed  where  farmers  seeded  an  acre  or  two  of 
hog  lot  to  alfalfa  and  turned  the  hogs  in  as  sopn  as  the  alfalfa  was  six 
inches  high.  Of  course,  the  alfalfa  did  not  last  a  week  and  was  pro- 
nounced a  failure.  There  are  some  soils  with  open  subsoils  and  water 
close  to  the  surface  that  grow  ialfalfa  that  will  stand  pasturing.  But 
these  soils  are  not  common.  A  field  of  alfalfa  in  the  spring  is  tempting 
when  the  crop  is  green  and  growing  whUe  all  else  is  brown  and  it  is 
at  this  time  that  much  harm  is  done  by  pasturing.  The  tender  growth 
of  the  plants  is  eaten  off,  thus  weakening  them  and  giving  a  good  op- 
portunity for  weeds  and  crabgrass  to  grow  and  smother  the  alfalfa. 
There  are  many  forage  plants  that  may  be  grown  for  hogs.  Wheat, 
rye,  oats,  rape,  sorghum,  co^'peas,  and  soy  beans,  if  properly  utilized, 
may  be  made  to  furnish  succulent  forage  throughout  the  year  for  the 
hogs  without  running  the  risk  of  ruining  a  good  stand  of  alfalfa  by 
pasturing  them  on  it.     (September,  1902.) 


SPRING  PASTURING  OF  ALFALFA. 

After  it  is  too  late  to  pasture  wheat  that  h  to  be  cut  for  grain  and, 
before  the  grass  pastures  begin  to  furnish  feed  is  a  period  of  a  month 
or  six  weeks  when  the  temptation  to  pasture  alfalfa  is  hard  to  resist. 
Pasturing  during  this  period  is  about  the  surest  way  of  destroying 
a  good  stand  of  alfalfa.  Aside  from  the  weakening  of  the  plants 
brought  about  by  the  removal  of  the  first  tender  growth,  the  ground  is 
kept  bare  and  crab  grass  and  weeds  are  allowed  to  get  a  good  start 
ahead  of  alfalfa.  The  longer  the  pasturing  is  continued,  the  more  ser- 
ious are  the  harmful  effects.  Many  farmers  in  Oklahoma  think  they 
have  tried  alfalfa  when,  after  securing  a  good  stand  by  fall  seeding, 
they  have  lost  it  by  pasturing  early  the  following  spring.      It  takes 
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about  three  years  for  alfalfa  to  become  thoroughly  established  and  dur- 
ing that  time  it  should  not  be  pastured  at  all.  It  would  be  better  if  it 
were  never  pastured,  especially  on  uplands,  and  were  used  exclusively 
for  hay.  The  experiment  station  has  been  tracing  the  causes  of  fail- 
ures to  succeed  with  alfalfa,  and  in  nearly  every  instance  that  has  been 
observed,  pasturing,  especially  in  the  spring,  has  been  one  of  the  chief 
reasons.     (February,  1903.) 


BERMUDA  GRASS. 


A  recent  bulletin  of  the  experiment  station  makes  the  following 
statements  concerning  Bermuda  grass: 

Of  all  the  grasses  tried  on  the  station  farm,  Bermuda  alone  has 
shown  the  qualities  which  must  be  possessed  by  a  pasture  grass  in 
Oklahoma. 

While  it  is  possible  to  eradicate  Bermuda  grass  when  well  estab- 
lished, it  should  be  started  only  on  lawns  or  on  land  intended  for  per- 
manent pasture  and  should  be  kept  out  of  fields  intended  for  cultivation. 
In  ten  years  on  the  station  farm,  Bermuda  grass  has  not  spread  to  a 
troublesome  extent  into  lands  where  it  was  not  wanted. 

Bermuda  grass  should  be  given  a  trial  on  every  Oklahoma  farm  where 
permanent  pasture  is  wanted.  A  small  start  may  be  secured  from 
seed  which  may  be  purchased  of  Southern  seedsmen.  This  will  furnish 
a  supply  of  sod  so  that  larger  plantings  may  be  made  in  succeeding  years 
by  covering  pieces  of  roots  in  March  and  April,  or  even  as  late  as  August 

This  and  other  publications  of  the  station  will  be  sent  free  to  all 
applicants.     (February,  1903.) 

The  experiment  station  is  receiving  many  inquiries  regarding  the 
extent  to  which  Bermuda  grass  was  aflfected  by  the  past  winter.  With 
the  exception  of  two  plats  which  were  started  from  the  same  lot  of 
seed,  all  of  the  Bermuda  grass  on  the  station  farm  began  growing 
from  March  15  to  April  10,  depending  upon  the  exposure  and  the 
covering  of  grass  which  was  left  for  protection  during  the  winter.  The 
two  plats  mentioned  were  very  slow  in  starting  and  portions  of  them 
appoar  to  be  killed,  though  it  is  possible  that  they  may  finally  come 
as  they  have  in  former  years.  The  station  has  received  a  few  reports 
from  farmers  in  western  Oklahoma  who  state  that  much  of  the  Ber- 
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muda  grass  was  winter-killed.  More  of  these  reports  are  wanted  and 
it  is  hoped  that  all  farmers  who  have  Bermuda  grass  will  write  a  postal 
card  to  the  station  giving  the  area  in  grass^  when  started^  and  whether 
from  seeds  or  roots,  time  growth  started  this  spring,  and  present  con- 
dition. If  .enough  reports  are  received,  it  will  add  to  the  stock  of  in- 
formation about  the  hardiness  of  this  grass  which  promises  so  much 
as  a  means  of  replacing  the  native  grass  pastures  which  are  rapidly 
deteriorating  under  heavy  pasturing.     (May,  1903.) 


MAKING  BLUE-GRASS  LAWNS. 

Oklahomans  who  came  from  northern  states  are  persistent  in  their 
efforts  to  secure  a  sod  of  Kentucky  blue-grass  on  their  lawns.  Where 
grown  successfully,  blue-grass  is  one  of  the  most  satisfactory  grasses 
for  the  lawn.  Its  establishment  in  Oklahoma  is,  however,  a  matter 
of  extreme  difficulty. 

The  usual  experience  is  that  the  seed  germinates  well  and  a  fine 
stand  is  secured.  When  the  weather  becomes  hot,  much  of  the  blue- 
grass  turns  brown  and  dies  and  crabgrass  and  weeds  fill  in  the  spaces. 
Usually  isolated  bunches  of  blue-grass  survivie  and  seem  to  withstand  all 
sorts  of  unfavorable  conditions.  The  usual  custom  of  keeping  the  grass 
and  weeds  cut  short  prevents  the  blue-grass  from  spreading.  It  is  in 
these  small  bunches  of  blue-grass  which  survive  that  the  hope  of  the 
lawn-maker  lies.  Many  cases  have  been  observed  in  which  the  blue- 
grass  was  allowed  to  mature  seed  which  was  then  cut  and  scattered 
over  thin  spots.  By  keeping  this  up  through  several  years,  nearly  per- 
fect stands  of  blue-grass  have  been  secured.  The  rainfall  during 
the  past  fourteen  months  has  been  quite  heavy  and  conditions  have 
thus  been  favorable  to  the  growth  of  blue-grass,  but  lawns  that  were 
set  by  this  method  went  through  the  exceptionally  hot  and  dry  season 
of  1901  without  serious  injury. 

Those  who  lived  in  Iowa  and  eastern  Kansas  before  moving  to 
Oklahoma  tell  of  their  repeated  failures  to  grow  blue-grass  there 
until  after  the  "wild  nature  got  out  of  the  soil."  Is  it  not  more  prob- 
able that  the  few  plants  which  survived  from  each  sowing  produced 
seeds  which  were  better  acclimated  and  in  turn  produced  hardier  plants  ? 
Tinder  normal  conditions,  seed  produced  in  a  given  locality  is  better 
adapted  to  successful  growth  there  than  seed  bought  from  distant  places. 
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It  seems  more  reasonable  to  suppose  that,  this  rather  than  the  elimin- 
ation of  the  mythical  "wild  nature  of  the  soil/'  accounts  for  the  succesB 
with  which  blue-grass  now  grows  in  Iowa. 

Oklahoma  lawn-makers  who  prefer  blue-grass  to  Bermuda  grass 
are  advised  to  sow  purchased  seed,  both  in  the  spring  and  in  the  fall; 
to  pull  the  weeds  and  crab-grass  to  prevent  their  seeding;  and  to  allow 
the  small  bunches  of  blue-grass  which  survive  to  mature  seed  which  should 
be  cut  and  scattered  over  thin  places.  Moderate  shade  is  almost  essential 
for  the  growth  of  blue-grass  here  and  with  it,  the  above  may  possibly 
result  successfully.     (May,  1903.) 


PEANUTS. 


There  is  much  interest  in  peanuts  as  one  of  the  many  minor  crops 
which  may  be  grown  in  Oklahoma.  While  their  culture  has  not  been 
extensive,  except  in  a  few  localities,  many  farmers  grow  a  small  patch 
each  year.  Peanuts  are  grown  either  for  the  nuts  and  vines,  the  former 
being  sold  and  the  latter  fed  to  cattle,  or  for  hog  pasture. 

The  Spanish  variety  is  usually  grown  in  Oklahoma.  It  has  a  small 
upright  vine  and  forms  small  pods  near  the  tap  root.  .  Other  varieties 
are  the  Virginia  running  and  the  Virginia  bunch.  A  sandy  loam  soil 
that  will  not  stain  the  pods  is  best  for  growing  peanuts  for  market, 
though  if  good  attention  is  given  to  preparation  of  the  land,  profitable 
crops  may  be  secured  on  a  great  variety  of  soils.  The  soil  should  be 
prepared  as  for  any  other  clean  culture  crop,  care  being  taken  that  a 
good  seed  bed  is  provided.  About  two  bushels  of  nuts  in  the  pod  are 
required  per  acre  for  seed.  They  may  be  planted  in  the  pods  but 
it  is  better  to  hull  the  peanuts  avoiding  breaking  the  skin  of  the  kernel.- 
Planting  may  be  done  as  soon  as  danger  from  frost  is  past  and  plant- 
ings late  in  June  have  given  paying  yields  at  the  experiment  station, 
the  crop  not  being  seriously  damaged  by  dry  spells  if  the  ground  is  in 
fair  tilth.     When  rains  come,  the  plants  often  go  to  fruiting  again. 

Many  methods  of  planting  are  successful;  perhaps  the  one  most 
generally  used  is  to  plant  in  rows  two  and  one-half  to  three  feet  apart 
with  one  seed  every  twelve  inches  in  the  row.  Clean  cultivation  should 
be  given  as  often  as  necessary  to  keep  down  the  weeds  and  preserve 
a  loose  surface.  Sometimes  the  rows  are  hilled  up  forming  ridges  but 
this  plan  does  not  usually  result  in  greater  yields  than  where  level 
culture  is  given. 
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If  the  crop  is  planted  for  hog  pasture,  the  hogs  may  be  permitted 
to  do  the  work  of  harvesting  after  the  pods  are  nearly  mature.  While 
hogs  do  not  eat  the  vines  readily,  they  are  very  fond  of  the  nuts  and 
every  hog  raiser  should  have  a  patch  of  peanuts  to  add  to  the  variety 
of  food  for  the  hogs. 

If  the  crop  is  prepared  for  market,  the  harvesting  should  be  done 
before  frost.  For  rapid  work,  an  implement  with  a  cutter  to  run  be- 
neath the  plants,  cut  off  the  tap  roots,  and  loosen  the  soil,  is  necessary. 
The  loosened  vines  with  peanuts  attached  should  be  forked  into  wind- 
rows and  when  partially  dry,  placed  in  small  bunches  or  stacks.  If  the 
crop  is  to  remain  long  in  the  field,  the  stacks  should  be  covered  with 
straw  or  hay  to  keep  out  the  rain.  Where  only  a  small  acreage  is  grown, 
the  peanuts  may  be  picked  by  hand  but  where  grown  on  a  commercial 
scale,  a  peanut  thrasher  is  essential.  The  peanut  straw,  if  in  good  con- 
dition, has  considerable  feeding  value  for  cattle  and  is  an  important 
feature  of  the  crop. 

While  it  is  doubtful  if  many  farmers  would  find  peanut-growing 
profitable  on  a  large  scale,  it  is  certain  that  many  could  grow  a  small 
acreage  to  advantage.  The  demand  for  peanuts  is  limited  but  the 
crop  may  be  fed  on  the  farm  if  it  cannot  be  sold  at  a  profit,  which  is  a 
positive  advantage  over  broom  com  and  castor  beans.  (April,  1903). 


TEST  THE  SEEDS. 


At  this  time  of  year  seed  should  be  procured  and  prepared  for  the 
coming  season.  If  put  off  until  a  later  time,  because  of  the  delays  that 
arise  during  the  rush  of  spring  shipments  and  spring  work,  the  seed 
may  not  be  on  hand  at  the  proper  time,  the  seeding  will  be  late,  and 
smaller  yields  will  be  the  result.  This  is  the  proper  time  to  investigate 
the  vitality  and  germinating  power  of  seeds.  This  should  always 
be  done  unless  there  is  no  question  about  the  matter,  and  there  usually 
1.9;  and  the  cost  of  a  test  is  but  a  trifle.  Purchased  seed  should  always 
be  tested.  Seed  may  have  been  put  away  in  storage  in  proper  condi- 
tion, but  it  may  have  absorbed  moisture  from  the  air,  the  ventilation 
may  have  been  poor,  and  the  seed  may  have  been  injured  by  molding 
or  heating  or  freezing.  If  such  seed  is  used  and  the  usual  amount 
is  sown,  the  stand  is  poor  and  irregular,  and  a  low  yield  is  the  result. 

The  weather  during  the  fall  of  1902  was  hard  on  the  vitality  of 
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seeds,  and  even  where  the  best  of  care  has  been  taken,  the  per  cent  of 
germination  may  be  low.  Where  the  seed  has  been  neglected  the  per 
cent  of  germination  may  fall  below  fifty.  The  rainfall  was  frequent 
and  heavy  and  much  of  the  seed  was  soaked  in  the  field.  Freezes  do 
much  damage  while  seed  is  in  such  condition.*  Much  poor  seed  will 
be  sent  out  the  coming  season  and  it  is  very  necessary  that  seed  be 
tested  before  planting. 

A  simple  germinating  apparatus  can  be  made  from  two  ordinary 
plates  and  a  piece  of  flannel  cloth.  Fold  the  cloth  and  lay  it  in  one 
plate,  placing  the  seeds  between  folds  of  the  cloth,  which  should  be 
moist,  but  not  dripping.  Cover  the  whole  with  another  plate  inverted 
and  stand  in  a  warm  place.  If  the  test  is  made  during  cold  weather 
care  must  be  taken  to  stand  the  plates  where  the  temperature  will  not 
fall  much  below  fifty  degrees  Fahrenheit  at  night  and*  will  be  about 
sixty-five  or  seventy  degrees  during  the  daytime. 

The  seeds  that  have  sprouted  should  be  removed  every  day  and  the 
number  recorded.  When  the  test  is  completed  the  number  of  seeds 
sprouted  can  be  compared  with  the  number  put  in  the  test  and  the 
percentage  of  germination  determined.  Cereals,  and  alfalfa  should 
be  tested  for  about  ten  days,  while  grass  seeds  need  fourteen  to  thirty 
days.     (January,  1903.) 


USE  THE  STABLE  MANURE. 

While  there  is  quite  a  noticeable  improvement  in  the  extent  to 
which  stable  and  barnyard  manure  is  used  on  the  farms  of  Oklahoma, 
much  of  it,  especially  in  the  neighborhood  of  towns  and  cities  goes  to 
waste.  During  wmter  is  a  good  time  for  hauling  out  this  manure  and 
spreading  it  over  the  fields.  There  can  be  no  question  as  to  the  profit 
to  be  had  from  liberal  applications  of  manure.  Farmer's  should  give 
serious  study  to  methods  of  maintaining  and  improving  the  fertility  of 
their  farms.  Bulletin  No.  50  of  the  experiment  station  contains  many 
valuable  suggestions  along  this  line  and  as  long  as  the  supply  lasts  a 
copy  will  be  sent  free  to  each  applicant.     (January,  1903.) 


COTTONSEED  OR  COTTONSEED  MEAL  ? 

There  is  much  difference  of    opinon  and    consequent    discussion 
among  farmers  who  grow  cotton  as  to  the  manner  of  feeding  and  rela- 
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tive  value  of  cottonseed  and  cottonseed  meal.  The  tendency  always 
is  to  utilize  for  feed  the  products  of  the  farm  and  this  is  generally  a 
safe  and  a  desirable  practice. 

Cottonseed  meal  is  one  of  the  products  resulting  from  the  manu- 
facture of  oil  from  cottonseed.  Oil,  hulls  and  linters  are  the  other 
products.  The  short  cotton  that  sticks  to  the  seed  is  first  removed^ 
then  the  hull  is  separated  and  the  resulting  hulled  seed  is  ground,  heat- 
ed, and  pressed.  After  all  of  the  oil  obtainable  by  heavy  pressure  is  se- 
cured, the  cakes  from  the  presses  are  ground  into  the  product  known 
as  cottonseed  meal.  It  is  not  cottonseed  meal  in  the  same  sense  that 
ground  com  is  corn  meal  or  ground  Kafir  com  is  Kafir  meal.  The  cot- 
tonseed meal  produced  by  the  oil  mills  differs  greatly  from  ground 
cottonseed  and  this  fact  should  be  kept  in  mind  when  discussing  the 
uses  which  may  be  made  of  this  feed.  The  only  difference  between 
corn  and  corn  meal  is  that  of  digestibility.  The  chemical  composition 
of  each,  if  from  the  same  lot  of  corn,  is  the  same.  But  cottonseed  and 
cottonseed  meal  are  entirely  different  in  composition.  Cottonseed  con- 
tains, in  each  hundred  pounds,  twelve  and  a  half  pounds  of  protein  and 
nearly  sixty-nine  pounds  of  carbohydrates  and  fat  and  has  a  nutritive 
ratio  of  1:5.2.  Cottonseed  meal  contains,  in  each  hundred  pounds, 
thirty-sevfen  pounds  of  protein  and  forty-four  pounds  of  car- 
bohydrates and  fat  and  has  a  nutritive  ratio  of  1:1.2.  The 
term,  nutritive  ratio,  means  the  proportion  existing  between 
the  protein  and  the  carbohydrates  and  fat  in  a  feed  or  ration. 
For  general  purposes,  the  grain  ration  which  is  fed  should  have  a  nutri- 
tive ratio  somewhere  between  one  to  six  and  one  to  seven. 

Thus,  neither  cottonseed  nor  cottonseed  meal  is  suitable  to  feed 
as  an  exclusive  grain  ration  but  should  be  fed  mixed  with  some  grain 
richer  in  carbohydrates,  such  as  corn,  Kafir  corn,  or  wheat.  If  cot- 
tonseed is  fed,  at  least  an  equal  amount  of  one  of  these  other  feeds 
should  be  mixed  with  it.  Both  of  the  feeds  will  then  be  utilized  to  bet- 
ter advantage  than  either  alone.  Cottonseed  meal  should  never  be  fed 
alone  except  possibly  to  stock  cattle  that  have  plenty  of  roughage  and 
are  not  receiving  other  grain.  In  general,  cottonseed  meal  should  be 
mixed  and  fed  with  about  three  to  five  times  as  much  corn,  Kafir  com  or 
wheat. 

Whether  to  feed  cottonseed  or  cottonseed  meal  depends  on  the 
market  prices  of  each  and  of  com,  Kafir  com,  wheat,  and  rough 
feed.  These  prices  vary  so  greatly  in  different  localities  that  no  gen- 
eral statement  which  will  apply  in  all  cases  can  be  made.       The  ten- 


Digitized  by  VjOOQIC 


36  Feeding  Experiments. 

dency  appears  to  be  toward  feeding  cottonseed  without  inquiring  into 
the  possible  advantages  of  selling  the  seed  and  buying  cottonseed  meal. 
Pound  for  pound,  when  fed  in  connection  with  other  grains,  cottonseed 
meal  possesses  far  greater  feeding  value  than  cottonseed  and  can  be  used 
to  advantage  where  cottonseed  cannot.  The  experiment  station  will 
gladly  calculate  rations  and  suggest  methods  of  feeding  for  Oklahoma 
farmers  who  will  write  and  state  the  kind  of  animals  to  be  fed  and  the 
market  prices  of  available  feeds.  Sometimes  it  is  more  profitable  to 
feed  cottonseed  than  cottonseed  meal  but  often,  when  all  of  the  facta 
are  known  and  understood,  the  reverse  is  true.      (JSTovember,  1902.) 


FEEDING  EXPERIMENTS. 

In  the  fall  of  1899  the  Oklahoma  Agricultural  Experiment  Station 
began  a  series  of  feeding  experiments  to  ascertain  the  comparative  feed- 
ing value  of  corn  meal,  Kafir  meal,  alfalfa  hay,  and  Kafir  stover  as 
beef  producers.  In  these  experiments,  all  feed  has  been  weighed  in 
and  sampled  for  analysis  and  all  refuse  has  been  weired  back  and 
likewise  sampled.  Lots  of  five  steers  each  have  been  used  for  testing 
the  rations.  The  steers  have  been  weighed  at  stated  intervals  and  any 
happenings  or  conditions  that  might  have  a  bearing  on  the  results  have 
been  noted. 

The  third  experiment  of  the  series  has  been  carried  out  during 
the  past  winter  and  was  closed  March  3.  Up  to  this  time  these  experi- 
ments have  been  reported  only  briefiy  in  press  bulletins  but  soon  the 
detailed  account  of  the  three  years'  experiments  will  be  given  in  a  reg- 
ular bulletin. 

The  following  is  a  brief  summary  of  the  work  for  the  past  winter. 
On  October  14,  at  the  beginning  of  the  experiment,  the  twenty  steers 
used  averaged  1014  pounds.  They  were  a  fair  quality  of  native  cattle 
raised  in  the  neighborhood  of  the  station.  Most  of  them  showed  a 
good  proportion  of  Shorthorn  blood  and  their  ages  were  not  far  froin 
thirty  months  at  the  beginning  of  the  experiment.  They  were  taken 
from  the  prairie  pasture  and  put  into  the  feed  lots  several  weeks  before 
they  were  divided  into  lots  for  the  experiment. 

The  feeding  continued  for  150  days.  The  following  gives  the 
feed  given  to  the  different  lots,  the  gains,  and  the  feed  required  to  pro- 
duce a  pound  of  gain : 
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Lot  1;  fed  corn  meal  and  alfalfa  hay;  gained  1677  lbs.  or  an 
average  daily  gain  per  steer  of  2.39  lbs.  Each  pound  of  gain  required 
7  lbs.  of  grain  and  5.99  lbs.  of  alfalfa  hay. 

Lot  2;  fed  Kafir  meal  and  alfalfa  hay;  gained  1654  lbs.  or  an 
average  daily  gain  per  steer  of  2.36  lbs.  Each  pound  of  gain  required 
7.35  lbs.  of  grain  and  6.52  lbs.  of  alfalfa  hay. 

Lot  3;  fed  com  meal  and  Kafir  stover;  gained  1508  lbs.  or  an  aver- 
age daily  gain  per  steer  of  2.15  lbs.  Each  pound  of  gain  required  8.23 
lbs.  of  grain  and  7.07  lbs.  of  Kafir  stover. 

Lot  4;  fed  Kafir  meal  and  Kafir  stover;  gained  1197  lbs.  or  an 
average  daily  gain  per  steer  of  1.71  lbs.  Each  pound  of  gain  required 
10.35  lbs.  of  grain  and  8.92  lbs.  of  Kafir  stover. 

Each  lot  of  steers  was  followed  by  three  hogs  that  were  given  a  light 
grain  ration  in  addition  to  what  they  obtained  from  the  manure.  The 
three  hogs  in  each  lot  gained  as  follows :  Lot  1^  336  lbs. ;  Lot  2,  394  lbs. 
Lot  3,  416  lbs.;  Lot  4,  416  lbs.;  Lot  5,  224  lbs. 

Charging  the  com  meal  at  85  cents  and  the  Kafir  meal  at  70  cents 
per  100  lbs.  and  the  alfalfa  hay  at  $10  and  the  Kafir  stover  at  $4  per 
ton,  the  total  feed  of  the  lots  of  steers  cost  as  follows;  Lot  1,  $150.09; 
Lot  2,  $139.05;  Lot  3,  $126.85;  Lot  4,  $108.05. 

At  the  same  time  that  the  above  lots  of  steers  were  being  fed,  an 
extra  lot  of  five  steers  was  fattened  on  a  grain  ration  consisting  of  three- 
fifths  com  meal,  one-fifth  cottonseed  meal,  and  one-fifth  cottonseed. 
They  were  also  fed  3  lbs.  of  prairie  hay  per  head  per  day  and  all  of 
the  oat  straw  they  would  eat.  The  results  obtained  are  interesting  but 
are  not  strictly  comparable  with  those  from  the  other  lots  as  the  steers 
from  this  odd  lot  were  about  200  lbs.  lighter  to  begin  with  and  were 
not  of  the  same  quality  as  the  steers  in  the  other  lots. 

This  Lot  5  gained  1626  lbs.  in  the  150  days,  or  an  average  daily  gain 
per  steer  of  2.32  lbs.  Each  pound  of  gain  required  6.86  lbs.  of  grain 
and  4.6  lbs.  of  roughage.  Figuring  the  cottonseed  at  65  cents  and  the 
cottonseed  meal  at  $1.25  per  100  lbs.,  the  prairie  hay  at  $8  and  the  oat 
straw  at  $6  per  ton,  the  feed  of  this  lot  cost  $118.22. 

The  steers  and  hogs  were  loaded  March  8th  and  sold  on  the  Kan- 
sas City  market  March  9,  1903.  The  hogs  wera  sold  in  one  bunch  at 
$7.20  per  100  lbs.  The  steers  were  divided  into  lots  as  they  were  fed  at 
the  station  and  each  lot  was  sold  on  its  merits. 


Digitized  by  VjOOQIC 


38  A  Good  Pond. 

Following  are  the  results  per  lot: 

K.  C.  Shrink-     DresaeJ 

Weight  Price  age  Out 

Lot  1— : 6600  4.70  261  59.5 

Lot  2— 6460  4.85  231  60.3 

Lot  3— 6340  .4.65  .213  58.4 

Lot  4r— 6110  4.50  221  56.^ 

Lot  5— 5830  4.55  135  57.9 

The  freight  on  the  steers  to  Kansas  City  was  31  cents  per  100  lbs. 
.  In  addition  to  this,  the  expense  of  yardage,  hay,  and  commission  per 
lot  of  five  steers  was  $3.95.  On  comparison  of  the  net  returns  of  the 
steers  with  the  first  cost  of  the  steers  at  three  cents  per  pound  and  the 
cost  of  the  feed  as  stated,  the  loss  per  lot  was  as  follows :  Lot  1,  $20.92 ; 
Lot  2,  $0.82;  Lot  3,  $6.99 :  Lot  4,  $10.01;  Lot  6,  $14.12.  Taking  five 
cents  a  pound  as  the  cost  of  the  stock  hogs  at  the  beginning  of  the 
experiment,  counting  all  as  selling  at  $7.20  per  100  lbs.  in  Elansas  City, 
figuring  a  fifteen  pound  shrinkage  per  hog  from  the  station  weights, 
charging  each  lot  with  1095  lbs  of  corn  meal  fed  each  lot  while  with  the 
steers,  and  deducting  the  shipping  expenses  (freight  forty  cents  per  hun- 
dred pounds,)  the  net  return  for  each  lot  of  hogs  is  as  follows :  Lot  1, 
$19.34;  Lot  2,  $23.10;  Lot  3,  $24.78;  Lot  4,  $28.62;  Lot  5  $16.01. 

Comparing  the  profits  on  the  hogs  with  the  losses  on  the  steers, 
and  not  counting  labor,  the  balances  of  each  lot  of  five  steers  and  the 
three  hogs  stand  as  follows;  Lot  1,  loss  $1.58;  Lot  2,  gain  $22.28;  Lot  3, 
gain  $17.99;  Lot  4,  gain  $18.61;  Lot  5,  gain  $1.89. 

These  results  will  be  commented  upon  in  the  bulletin  reporting 
the  results  in  full  which  will  be  issued  later.  Many  other  points  will 
be  given  there  which  will  aid  in  properly  interpreting  the  results.  The 
wet  weather  of  the  past  winter  made  it  very  unsatisfactory  for  feeding. 
In  previous  winters  on  the  same  rations,  the  steers  made  daily  gains  of 
2.72,  2.73,  2.33,  and  2.36  pounds  per  day  per  steer  while  they  made  only 
2.36,  2.39,  1.71  and  2.15  pounds  this  year  fed  for  the  same  length  of 
time.     (March,  1903.) 


A   GOOD   POND. 


The  winter  season  may  be  very  profitably  spent  in  building  ponds 
•  on  farms  where  there  is  not  an  abundant  natural  water  supply.  A  con- 
stant supply  of  water  of  good  quality  is  essential  to  success  with  live- 
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fitock  and  there  are  but  few  farms  on  which  the  present  sources  of  sup- 
ply could  not  be  improved.  Water  for  household  purposes  must  be  ob- 
inined  from  wells,  cisterns,  or  springs.  The  last  are  not  common  and 
the  water  from  wells  is  very  variable  both  in  quality  and  in  amount.  The 
experiment  station  has  analyzed  waters  from  wells  in  practically  every 
part  of  the  territory  and  while  they  are  usually  free  from  organic  con- 
tamination, a  large  proportion  of  them  contain  too  much  dissolved  min- 
eral matter  to  make  them  either  palatable  or  healthful.  Cisterns  if 
properly  constructed  and  looked  after,  constitute  a  very  desirable  source 
of  pure  water  for  drinking  and  cooking. 

Unless  there  is  a  natural  stream  that  contains  water  throughout 
the  year,  the  source  of  stock  water  is  either  wells  or  artificial  ponds. 
Where  more  than  a  few  head  of  stock  are  kept  and  watered  from  a 
well,  a  windmill  is  almost  a  necessity  and  while  Oklahoma  has  the  re- 
putation of  being  a  very  windy  country,  there  are  many  days  and  even 
weeks  at  a  time  when  windmills  do  not  turn.  If  a  windmill  is  depended 
upon,  there  must  be  a  storage  tank  of  sufficient  size  to  hold  a  supply  for ' 
calm  periods.  Thus  the  outfit  must  consist  of  a  well,  a  pump,  wind- 
mill, and  storage  tank  if  this  plan  of  securing  stock  water  is  resorted 
to.  The  cost  of  this  will  vary  from  one  hundred  to  three  hundred  dol- 
lars and  the  outfit  requires  constant  attention  to  keep  it  in  good  working 
order. 

Thousands  of  ponds  have  been  built  as  sources  of  stock  water  but 
very  few  of  these  ponds  have  been  properly  made.  Water  for  any  use 
about  the  farm  should  be  as  clean  and  pure  as  it  is  possible  to  make  it. 
Pond  water  at  best  is  not  ideal  but  the  average  pond  is  constructed  with 
every  facility  for  the  making  of  the  water  of  the  pond  the  worst  possible. 
Cattle  and  hogs  stand  and  wallow  in  it,  them  drink  of  it  or  refuse  to  do 
so  and  go  without  water.  Then  they  become  sick  for  some  "unaccount- 
able reason*'  when  there  was  plenty  of  water  in  the  pond.  Too  often, 
the  pond  gets  the  drainage  of  the  barnyard,  being  located  solely  with 
reference  to  proximity  and  with  no  regard  to  the  kind  of  water  that  will 
flow  into  it. 

A  pond  which  is  to  furnish  water  for  stock  should  be  located  so  as 
to  receive  its  water  from  native  prairie  hay  land ;  if  this  is  not  possible, 
then  from  native  prairie  grass  pasture.  More  water  will  run  off  from 
such  land  than  from  cultivated  fields,  it  will  be  cleaner,  and  will  not 
carry  with  it  so  much  sediment  that  will  in  time  fill  the  pond.  The 
pond  should  be  fenced  so  that  no  animal  can  get  into  it  and  if  any  fence 
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on  the  fann  is  kept  in  perfect  repair,  it  should  be  the  fence  around  the 
pond.  A  galvanized  iron  pipe  should  be  laid  through  the  dam  at  such 
a  point  that  it  will  completely  drain  the  pond  and  the  end  of  the  pipe 
inside  of  the  pond  should  be  staked  up  out  of  the  mud  and  be  provided 
with  a  fine  strainer.  A  cut-ofiE  may  be  placed  either  inside  or  just  out- 
side of  the  pond  bank  and  the  pipe  should  be  at  least  a  foot  below  the 
surface  of  the  soil  where  it  comes  out  of  the  bank.  Nearly  everyone 
knows  how  to  build  a  pond  bank.  The  chief  cause  of  leaky  ponds  is 
failure  to  remove  the  sod  where  the  bank  is  to  be.  The  sod  in  time  rota 
and  causes  leaks.  On  some  sandy  soils,  the  hauling  of  clay  may  be  de- 
sirable but  this  is  seldom  necessary. 

Up  to  this  point,  the  cost  of  the  construction  of  the  pond,  where 
the  ordinary  natural  advantages  exist,  will  be  about  the  same  as  dig- 
ging a  well.  If  the  pond  is  in  a  pasture,  a  galvanized  iron  stock  tank 
with  an  automatic  float  valve  should  be  connected  with  the  pipe  just  be- 
low the  pond  bank.  If  water  is  wanted  at  other  places  on  the  farm, 
it  may  be  piped  if  sufficient  fall  can  be  secured  and  this  should  be  taken 
into  consideration  when  locating  the  pond. 

Such  a  pond  as  this,  with  a  capacity  of  about  one  million  gallons 
and  full  of  water  now,  may  be  seen  on  the  experiment  station  farm.  It 
is  on  a  hill  in.  the  pasture  and  gets  its  water  from  sod  land  above  it.  Wa- 
ter is  piped  to  all  of  the  feed  lots,  including  the  hog  pasture  lots,  and 
flows  by  gravity  to  the  second  floor  of  the  barn.  As  it  runs  from  the  fau- 
cets, it  is  as  clear  as  the  average  well  water  and  it  tastes  good.  The  cost 
of  building  the  pond  and  of  piping  the  water  for  about  one-third  of  a 
mile  was  about  four  hundred  dollars.  Barring  unusual  accidents,  it 
should  cost  nothing  for  repairs  and  it  doesn't  cost  a  cent  to  operate. 
It  is  possible  that  in  time,  the  pipes  may  become  clogged  with  sediment, 
the  fall  being  so  slight  that  the  water  does  not  go  through  the  pipes  with 
sufficient  force  to  keep  them  clean.  But  if  taken  in  time  when  first  in- 
cations  of  trouble  are  noticed,  and  water  is  forced  through  with  a  force 
pump,  the  job  of  cleaning  the  pipes  will  be  a  small  one.  This  will 
in  all  probability  not  occur  in  several  years. 

There  are  few  farms  where  a  pond  could  not  be  constructed  in  the 
same  manner  and  but  few  cases  where  so  much  piping  will  be  required. 
Ponds  built  during  the  early  winter  have  time  to  settle  and  the  spring 
rains  will  fill  them  and  insure  a  supply  of  water  throughout  the  sum- 
mer. But  it  does  not  pay  to  neglect  reasonable  precautions  and  the 
expenditure  of  a  little  money  in  providing  good  water  is  economy  of  the 
best  sort.    (December,  1902.) 
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A  DANQEBOUS  FRAUD. 

While  traveling  in  Woodward  comity  investigating  the  loco  disease 
of  cattle  the  Veterinarian  of  the  experiment  station  procured  from  a 
stockman  a  sample  of  a  sure  cure  for  black  leg  in  cattle  which  he  had 
obtained  from  a  traveling  "veterinarian/*  The  material  was  analyzed 
and  found  to  be  corrosive  sublimate,  a  very- poisonous  chemical,  which 
is  dangerous  to  have  around  at  any  time  and  doubly  so  when  in  the  guise 
of  a  mysterious  cure  for  a  disease.  The  stockman  in  this  case  knew 
that  the  only  treatment  for  black  leg  was  preventive  vaccination  with 
vaccine  properly  prepared  and  procured  from  reliable  sources.  It  is  of 
course  impossible  to  estimate  the  damage  caused  by  irresponsible  per- 
sons of  which  this  "veterinarian**  is  a  type.  The  experiment  station 
makes  every  effort  to  acquaint  Oklahoma  farmers  with  new  things  that 
may  be  of  benefit  to  them  and  an  inquiry  in  doubtful  cases  will  always 
bring  a  prompt  reply  giving  the  facts  in  so  far  as  the  station  can  deter- 
mine them.     The  mysterious  is  always  to  be  distrusted.  (August,  1902.) 


ANOTHER  FRAUD. 


The  experiment  station  received  the  following  communication  from 
a  Pawnee  County  farmer  on  May  6, 1D03. 

"When  at  Pawnee  a  few  days  ago,  I  met  a  man  who  was  selling  farm 
rights  for  a  preparation  which  he  claimed  would  destroy  borers  when 
put  on  trees  and  would  clear  an  orchard  of  gophers  when  buried  in  the 
orchard.  He  said  that  the  expeiiment  station  had  offered  him  $3,000 
for  a  half  interest  in  his  patent.  Is  the  whole  matter  a  fraud  and  a 
lie  or  not  r 

It  is.  The  station  knows  nothing  of  such  a  preparation,  has  made 
no  offers  for  interests  in  patents  of  any  sort,  and  warns  farmers  against 
expending  their  money  for  this  and  other  varieties  of  'T)lue  sky.**  It 
is  impossible  to  follow  all  of  the  fakes  which  are  hatched  up  for  the 
purpose  of  getting  the  farmers*  money,  but  the  station  is  always  ready 
to  place  any  information  which  it  possesses  at  the  disposal  of  farmers 
and  others  who  request  it.     (May,  1903.) 
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EXPERIMENT  STATION  REPORT. 

The  eleventh  annual  report  of  the  Oklahoma  experiment  station, 
for  the  fiscal  year  ended  June  30,  1902,  has  heen  sent  to  the  addres-ky 
on  the  station  mailing  list.  The  report  contains  a  statement  of  the 
work  of  the  A.  and  M.  College  and  of  the  experiment  station,  and  popu- 
lar articles  on  the  following  suhjectn:  wheat  experiments;  selection  of 
cottonseed;  pasturing  wheat;  broom-^orn;  Bermuda  grass;  rape  for  early 
spring  feed;  alfalfa  in  Oklahoma;  fo.eding  wheat;  stock  feeding;  wheat 
meal,  bran  and  shorts;  rations  for  fattening  steers;  feeding  cottonseed 
products  to  steers;  feeding  cottonseed  meal  to  hogs;  fruit  trees;  spray 
apple  trees;  cultivate  trees;  fall  planting  of  trees;  plant  trees  and  care 
for  them;  blackberries  in  Oklahoma;  potato  growing;  animal  parasites; 
vaccination  to  prevent  blackleg;  loco  investigations;  wooly  aphis;  boi^ 
ers  in  soft  maples;  and  protection  against  plant  diseases  and  insects. 

The  report  also  contains  a  table  showing  the  annual  rain  fall  at 
different  places  in  Oklahoma,  compiled  from  the  records  of  the  U.  S- 
weather  bureau.  All  of  the  publications  are  sent  without  charge  to  cit- 
izens of  Oklahoma.  The  station  mailing  list  contains  over  18,000 
names.  Many  have  changed  their  addresses  and  failed  to  notify  the 
station.  When  publications  are  returned  undelivered  the  name  is  erased 
from  the  list. 

All  Oklahoma  and  Indian  Territory  farmers  should  see  to  it  that 
their  names  are  on  the  list  so  that  th^y  may  receive  the  station  publi- 
-cations  and  derive  whatever  of  benefit  there  is  to  be  had  from  the  ex- 
periments which  are  made.     (September,  1902.) 


VISIT  THE  EXPERIMENT  STATION. 

It  should  be  understood  by  farmers  generally  that  they  are  always 
welcome  visitors  at  the  experiment  station.  While  the  results  of  the 
experiments  made  by  the  station  are  published  and  widely  distributed, 
a  personal  consultation  with  the  station  officers  is  always  desirable. 
Many  little  points  about  the  experiments  cannot  be  brought  out  in  bul- 
letins or  by  correspondence  and  the  members  of  the  station  staff  are 
glad  to  explain  these  to  interested  persons.  The  station  also  derives 
benefit  from  these  visits  because  they  bring  the  workers  in  contact  with 
actual  farm  conditions  and  with  the  pioblems  in  which  farmeris  are  in- 
terested.    The   usual   short   course   in    agriculture,   horticulture,  and 
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jaechanic  arts  will  be  given  by  the  A.  and  M.  College  the  coming  winter 
beginning  January  6  and  continuing  for  eight  weeks.  Parenjts  should 
accompany  the  boys  who  will  come  to  take  this  course  and  leam  at 
first  hand  of  the  facilities  for  instruction  in  agriculture  which  the  col- 
lege has  and  of  the  investigations  in  progress  at  the  experiment  sta- 
tion. A  circular  describing  the  work  of  the  short  course  has  been  issued 
and  will  be  sent  to  all  who  make  known  their  wish  to  receive  it.  (Octo- 
ber, 1902.) 


TEXAS  FEVER. 


The  frequent  inquiries  received  in  regard  to  Texas  fever  make  it 
necessary  to  review  in  a  brief  way  the  essential  features  of  the  disease  as 
well  as  the  general  plan  that  may  be  adopted  by  any  one  to  prevent 
the  disease,  or  to  stop  it,  if  it  has  already  appeared. 

There  are  a  few  people  who  doubt  the  "tick  theory'^  of  Texas 
fever.  For  the  benefit  of  the  few  it  may  be  said  that  there  is  no  disease 
of  either  man  or  animals  more  thoroughly  worked  out  or  better  under- 
stood than  Texas  fever  of  cattle.  The  Bureau  of  Animal  Industry  be- 
gan working  on  this  question  in  1889,  and  the  results  of  a  great  many 
experiments  proved  that  the  tick  carried  the  disease  to  susceptible  ani- 
mals. Since  this  time  every  experiment  station,  where  the  question 
was  of  any  importance,  has  done  work  along  similar  lines  and  always 
with  the  same  results — that  the  tick  is  the  means  of  transmitting  the 
disease. 

No  one  ever  saw  an  outbreak  of  Texas  fever  without  the  pres- 
ence of  ticks.  The  old  theories  in  regard  to  Texas  fever  have  been 
completely  disproven.  The  idea  that  southern  cattle  with  sore  feet  or 
that  saliva  from  these  cattle  was  the  means  of  spreading  the  disease  has 
he?n  entirely  disproven.  At  one  time  some  claimed  that  bacteria  were 
the  cause  of  the  disease  but  all  of  these  theories  have  been  disproven  by 
experimenting  with  the  tick.  The  fever  can  be  given  to  susceptible  cat- 
tle by  placing  yoang  ticks  on  them  or  the  disease  can  be  tran.^'i'pUted  by 
inoculating  cattle  with  blood  from  a  southern  animal.  After  cattle 
have  become  infected  with  the  disease  the  infection  remains  in  the  Wood 
for  an  indefinite  length  of  time,  probably  during  the  life  of  the  animal. 

While  the  tick  is  the  carrier  of  the  disease  the  fever  is  caused  by  a 
small  organism  that  is  introduced  into  the  animal  by  the  tick.  This 
emull  organism,  which  is  the  actual  cause  of  the  disease  processes  in  the 
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animal^  lives  in  and  destroys  the  blood  corpusles.  This  action  on  the 
blood  is  the  cause  of  the  extreme  weakness  of  the  sick  animal  as  veil  as 
the  noticeable  changes  seen  in  the  post  mortem  examination  of  Texas 
fever  cases.  The  disease  affects  the  blood  more  than  any  other  part 
of  the  body. 

Becently  some  ticks  that  had  been  secured  from  cattle  that  had  the 
fever  were  brought  to  the  veterinary  laboratory.  These  ticks  were 
placed  in  the  laboratory  and  began  laying  eggs  in  two  days  and  in  twenty 
days  after  the  first  eggs  were  laid  young  ticks  were  hatching  out. 
These  young  ticks  hatched  in  the  laboratory  are  capable  of  giving  Texas 
fever  to  cattle  that  are  not  accustomed  to  ticks.  Such  an  experiment 
has  been  made  so  often  that  there  is  no  question  as  to  what  the  results 
will  be. 

There  have  been  many  inquiries  in  regard  to  Texas  fever  from 
the  Kjowa  and  Comanche  country  since  its  settlement.  Many  cattle 
were  taken  from  western  Oklahoma  and  other  localities  where  there 
was  no  infection  and  were  brought  in  contact  with  infection  in  the  new 
country.  This  has  resulted  in  a  great  many  cases  of  fever.  A  number 
have  sent  ticks  to  the  experiment  station  to  have  them  identified. 

The  symptoms  of  Texas  fever  are  usually  characteristic  but  other 
conditions  may  give  similar  symptoms.  When  the  disease  appears 
among  matured  cattle  there  will  always  be  some  loss.  A  post  mortem 
examination  will  show  in  a  general  way  the  following  conditions:  The 
liver  is  usually  enlarged,  soft  and  mottled  in  appearance;  the  gall  blad- 
der is  always  filled  with  a  thick  granular  bile  and  the  spleen  is  larger 
than  normal,  soft  and  very  black.  The  bladder  may  contain  bloody 
urine.  If  the  animal  lives  several  days  after  the  fever  begins,  bloody 
urine  may  be  passed  and  the  bladder  will  be  found  filled  with  the  same 
material. 

While  there  is  no  specific  remedy  for  Texas  fever  in  the  way  of  a 
cure  there  is  no  disease  so  easily  stopped  or  with  which  one  can  work 
with  any  more  assurance  of  success  if  it  is  handled  in  the  right  way. 
If  there  are  no  ticks  on  the  cattle  there  will  be  no  fever  and  if  the 
disease  is  among  the  cattle  it  will  stop  as  soon  as  the  cattle  are  thorough- 
ly cleansed  of  ticks.  To  counteract  the  high  fever  accompanying  the 
disease  it  is  necessary  to  give  something  to  reduce  the  fever  and  keep 
the  bowels  open.  Salts  in  one  or  two  pound  doses,  repeated  if  neces- 
sary, will  be  effective.  Any  physic,  as  raw  linseed  oil  or  lard,  may  be 
used.     Green  feed  such  as  corn  is  good  to  keep  cattle  in  condition.     At 
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the  first  indication  of  fever  the  cattle  should  be  given  all  the  green  feed 
they  want  and  everyone  gone  over  carefully  to  remove  all  of  the  ticks. 
This  is  where  so  many  fail  in  handling  the  disease.  The  sick  animals 
shonld  be  doctored  but  at  the  same  time  the  well  ones  should  be  gone 
over  and  the  ticks  removed.  In  this  way  the  disease  may  be  stopped. 
Any  of  the  oils  thoroughly  applied  will  kill  the  ticks  but  it  must  be  well 
applied,  especially  to  the  under  parts  of  the  body,  inside  the  thighs, 
sides  of  the  neck  and  chest.  The  large  ticks  may  be  removed  by  hand 
but  young  ticks  are  too  small  to  be  found  among  the  hair,  consequently 
they  must  be  killed  by  applying  some  of  the  oils. 

Information  has  reached  the  experiment  station  that  parties  in  cer- 
tain localities  were  going  over  the  country  vaccinating  cattle  to  prevent 
Texas  fever.  Cattle  may  be  immunized  against  Texas  fever  but  not  by 
any  such  process  as  is  practiced  by  these  parties.  There  is  no  reliance 
to  be  placed  in  any  such  treatment  and  stockmen  allowing  themselves 
to  be  imposed  upon  in  this  way  are  hardly  deserving  of  sympathy  when 
they  handle  cattle  and  fail  to  inform  themselves  about  so  common  a  dis- 
ease as  Texas  fever.     (August,  1902.) 


PINK-EYE. 


Pink-eye  is  one  of  the  common  diseases  about  which  the  experi- 
ment station  receives  a  great  many  inquiries.  Some  regard  this  as  a 
distinct  disease,  but  such  is  not  the  case  as  it  is  only  one  of  the  many 
forms  that  influenza  may  assume.  Influenza  is  regarded  as  a  contagious 
and  infectious  fever  that  usually  exists  as  an  epidemic.  Pink-eye  being 
a  mild  tojrm  of  influenza  must  also  be  regarded  as  a  disease  that  is  liable 
to  attack  all  horses  and  mules  with  which  it  is  brought  in  contact. 
If  pink-eye  is  not  associated  with  any  of  the  other  forms  influenza  may 
assume,  it  is  usually  a  very  mild  trouble  but  other  organs  may  become 
involved  to  such  an  extent  as  to  cause  death. 

As  the  name  indicates  pink-eye  is  a  form  of  influenza  where  the 
eyes  are  swollen  and  their  membranes  have  a  red  or  pinkish  color.  Other 
very  noticeable  symptoms  are  that  the  animal  may  appear  stiflf  and  sore, 
this  condition  usually  being  accompanied  by  high  fever.  Frequently 
there  is  a  certain  amount  of  swelling  of  the  legs  and  under-surface  of 
the  belly. 

Local  remedies  are  of  very  little  value  in  treating  this  disease  as 


Digitized  by  VjOOQIC 


46  Remedies  for  Borers  in  Trees. 

they  have  no  effect  on  the  system.  The  high  fever  may  be  controlled 
by  using  aconite  in  twenty  drop  doses  three  times  daily  or  by  using  qui- 
nine in  dram  doses.  Small  doses  of  salts  and  potassium  nitrate  should 
be  given  from  the  beginning  of  the  disease  to  keep  the  bowels  and  kid- 
neys in  perfect  order. 

Frequent  inquiries  arie  received  asking  for  remedies  against  pink-eye 
in  cattle. .  This  disease  does  not  attack  cattle  but  a  very  common  disease 
among  them  and  one  which  resembles  the  local  effect  of  pink-eye  is 
catarrhal  conjunctivitis.  This  disease  is  very  common  and  frequently 
causes  loss  of  sight.  Local  treatment  is  very  helpful  in  this  disease  as 
it  will  reduce  the  inflammation  and  congestion.  For  an  eye  wash  use  boric 
acid  one  dram  and  pour  on  this  4  ounces  of  boiling  water,  allow  to  cool 
and  then  apply  to  the  eye  two  or  three  times  daily.    (October,  1902.) 


REMEDIES  FOR  BORERS  IN  TREES. 

There  are  several  kinds  of  borers  which  work  in  the  trunks  of  fruit- 
trees  and  shade-trees  in  Oklahoma,  as  the  farmers  are  learning  by  costly 
experience.  The  most  troublesome  of  these  is  the  flatheaded  borer, 
which  is  reported  to  work  in  apple,  pear,  quince,  plum,  peach,  cherry, 
ash,  elm,  maple,  box-elder,  and  other  trees.  This  borer  is  especially 
destructive  to  newly  transplanted  trees,  and  seems  to  prefer  trees  of 
which  the  bark  has  been  injured  by  sunburn. 

The  adult  of  this  insect  is  a  beetle.  It  lays  eggs,  probably  mostly 
in  April  and  May,  in  crevices  in  the  bark  of  suitable  trees,  usually  on  the 
southwest  side.  The  eggs  hatch  in  a  few  days,  and  the  young  grubs 
eat  their  way  through  the  bark  and  burrow  in  the  wood,  sometimes  com- 
pletely girdling  the  tree.  By  the  next  spring  the  grub  has  grown  to  full 
size.  It  then  bores  outward  nearly  through  the  bark  of  the  tree,  and 
then  undergoes  transformation  into  a  pupal  stage,  corresponding  to  the 
chrysalis  of  a  butterfly.  After  about  three  weeks  in  this  condition,  the 
adult  beetle  emerges  from  the  skin  or  case  of  the  pupa,  cuts  a  hoU 
through  the  bark,  and  comes  out  prepared  to  do  its  part  in  the  work  of 
laying  more  eggs. 

Several  methods  are  used  to  check  the  work  of  the  borers.  The 
presence  of  the  borers  in  the  trees  may  be  detected  by  discolorations  of 
the  bark,  by  the  exudation  of  sap  or  gum,  or  by  the  presence  of  castings 
beneath  the  burrow.     In  such  cases,  if  the  burrows  be  not  too  deep  or 
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too  long,  the  borers  may  be  killed  with  a  pointed  wire.  Otherwise  they 
may  be  destroyed  by  cutting  them  out  with  a  knife,  or  by  pouring  kero- 
sene or  hot  water  into  the  hole. 

The  best  way  to  combat  the  borers  is  by  preventing  the  laying  of 
eggs  on  the  bark  of  the  tree  trunks.  Wrapping  the  trunk  with  news- 
paper or  wrapping  paper  is  one  of  the  easiest  and  best  methods  of  se- 
curing this  result  and  it  has  the  advantage  that,  besides  keeping  the  fe- 
male beetles  from  the  bark,  the  paper  protects  the  bark  from  the  in- 
jurious effect  of  the  heat  of  the  sun.  Paper  used  for  this  purpose 
should  cover  the  tree  trunk  completely,  and  be  held  in  place  by  twine 
not  strong  enough  to  injure  the  growing  tree.  Soil  should  be  drawn  up 
an  inch  or  two  around  the  paper  at  the  foot  of  the  tree,  to  prevent  the 
female  beetles  from  getting  inside  the  paper  from  below,  and  the  top 
of  the  paper  should  be  made  to  fit  the  bark  closely.  A  band  of  cotton 
lint  just  inside  the  top  of  the  paper  will  serve  to  keep  the  females  out 
from  above. 

Various  washes  have  been  used  to  prevent  the  insects  from  laying 
their  eggs  on  the  bark  or  to  kill  the  newly  hatched  grubs  before  they 
make  their  way  into  the  bark,  but  it  is  not  certain  that  the  use  of  these 
will  always  be  found  profitable  in  Oklahoma. 

Even  more  important  than  protecting  the  bark  of  the  trees  from  the 
egg-laying  female  beetles,  is  the  matter  of  keeping  the  trees  in  vigorous 
condition  by  proper  cultivation  of  the  soil.  Grass  and  weeds  should  not 
be  allowed  to  take  the  moisture  needed  by  the  trees.  After  rains  the 
crust  of  the  soil  should  be  broken  into  a  fine  mulch  to  reduce  the  rate 
of  evaporation  from  the  soil.  It  is  also  recommended  that  trees  be 
headed  low,  so  that  the  leaves  may  shade  the  trunk  from  the  hot  midday 
sun.       (April,  1903.) 


THE  HESSIAN  FLY  IN  OKLAHOMA. 

A  fly,  which  is,  in  all  probability,  the  Hessian  fly,  is  reported  to  have 
done  considerable  damage  in  some  of  the  wheat  fields  of  Kay  county. 
The  entomologist  of  the  experiment  station  has  examined  some  of  the 
affected  fields,  and  found  that  nearly  all  of  the  maggots  of  the  fly  have 
passed  into  the  stage  which  is  called  from  its  appearance,  the  "flaxseed.^* 
It  is  expected  that  they  will  remain  in  that  stage  until  after  harvest,  and 
not  do  any  further  damage  to  the  stalks  which  are  not  yet  infested  with 
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the  maggots.  The  recent  rains  have  aided  the  wheat  in  sending  out 
new  stalks  to  replace  those  which  were  killed  or  stunted  by  the  para- 
site. 

The  fly  is  a  small  two-winged  gnat,  whidh  lays  its  eggs  on  the  leaves 
of  the  wheat.  When  these  hatch  the  maggots  crawl  down  between  the 
leaf  sheath  and  the  stem.  They  feed  on  the  juices  of  the  plant,  and, 
when  they  reach  full  size,  became  transformed  into  the  "flax-seed'*  stage 
which  corresponds  to  the  chrysalis  of  the  butterfly.  The  gnat-like  flies 
emerge  from  the  "flaxseed'  puparia  in  the  fall  and  spring  in  largest 
numbers. 

One  of  the  methods  of  checking  the  fly  is  by  turning  the  stubble 
under  by  deep  plowing,  and  afterwards  rolling  the  field  to  compact  the 
earth  so  as  to  bury  any  flies  that  may  mature. 

All  volunteer  wheat,  rye,  or  barley  should  be  destroyed,  as  it  is  lia- 
ble to  harbor  the  insects  during  the  summer  or  early  fall.  It  may  be 
used  as  a  trap  and  destroyed  after  the  eggs  have  been  deposited  on  it 
in  the  fall. 

Rotation  of  crops  is  advisable  wherever  practicable.  In  some  sea- 
sons late  planting  saves  the  wheat  from  injury,  because  it  comes  up  too 
late  for  the  flies  to  lay  their  eggs  on  it  For  southern  districts  it  has 
been  recommended  that  the  planting  be  done  between  October  10  to  15. 
Comparison  of  fields  planted  at  different  dates  last  fall  should  show 
whether  any  wheat  escaped  severe  attacks  by  reason  of  having  been 
planted  late.  But  some  of  the  late  planted  wheat  may  have  been  infested 
by  the  brood  of  flies  which  emerg-ed  in  April  from  neighboring  fields 
which  were  infested  in  the  fall.     (May,  1903.) 


BODY-BLIGHT   OF   PEAK   TREES. 

This  disease  works  on  the  trunk  and  larger  limbs  of  pear  trees. 
It  is  easily  recognized  on  the  trunks  of  trees  that  are  not  old  enough 
to  be  covered  with  rough  bark.  The  first  appearance  of  the  disease  is  in 
the  spring  when  dark  sunken  spots  are  seen  scattered  over  the  trunk. 
These  spots  are  round  or  oval  in  outline  and  gradually  increase  in  size 
until  the  latter  part  of  the  growing  season.  A  distinct  boundary  line 
is  then  formed  by  the  shrinking  of  the  dead  tissue.  At  this  time  the 
dead  bark  can  be  easily  removed  in  one  piece.  The  inner  bark  remains 
sound  and  suffers  but  little,  if  anv,  the  first  year.     If  this  dead  bark 
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is  not  removed  it  becomes  very  dry  and  hard  and  in  two  or  three  years 
forms  such  a  heavy  layer  of  dead  bark  that  the  trees  become  bark-bound. 
If  this  condition  is  not  removed  the  tree  stops  growing  and  dies. 

The  dead  bark  should  be  removed  as  soon  as  found.  The  trees 
should  be  gone  over  in  the  spring  about  the  time  growth  starts  and  all 
diseased  bark  removed.  Tree  washes  and  fungicides  seem  to  have  no 
value  either  in  preventing  the  disease  or  checking  its  spread.  Removing 
the  diseased  bark  and  thoroughly  cleaning  the  trunk  and  larger  limbs 
seem  to  be  a  sure  and  eflBcient  remedy.    (September,  1902.) 


OEAPE  VINE  LEAF-HOPPER. 

The  grape  vine  leaf-hopper  or  thrip  has  done  a  great  deal  of  dam- 
age to  a  great  many  vineyards  of  Oklahoma  the  past  summer.  This 
insect  does  harm  by  sucking  the  juice  of  the  plant  and  works  on  the 
underside  of  the  leaves.  No  satisfactory  method  of  destroying  this  in- 
sect has  been  discovered.  The  following  are  two  of  the  best  methods 
that  have  been  tried :  Mix  equal  parts  of  sulphur  and  fresh  lime  and  dust 
the  vines  thoroughly,  being  sure  to  reach  the  underside  of  the  leaves. 
This  can  be  applied  as  often  as  the  appearance  of  insect  makes  neces- 
sary. In  the  other  method  the  vines  are  sprayed  with  water  to  wet 
the  under  side  of  the  leaves  and  then  pyrethrum  powder  is  dusted  on  the 
wet  leaves  and  vines.  Neither  of  these  methods  is  of  much  value  un- 
less the  work  is  done  very  thoroughly. 

These  insects  are  blowed  about  very  badly  by  the  wind  and  will 
do  l^s  damage  if  the  vines  are  on  a  high  trellis  and  the  rows  run  north 
and  south.  At  the  experiment  station,  vines  of  some  varieties  on  high 
trellises  showed  very  little  or  no  effect  of  the  attacks  of  the  insects, 
while  vines  of  the  same  variety  on  low  trellises  were  very  badly  dam- 
aged. Agawam,  Niagara,  Green  Mountain,  Goethe,  and  Lady  Wash- 
ington were  very  badly  damaged  on  high  trellis.  The  following  varieties 
suffered  but  little  on  high  trellis :  Elvira,  Catawba,  Concord,  Cottage, 
Delaware,  Early  Ohio,  Herbemont,  Herman  Jaeger,  Moore's  Diamond, 
Moore's  Early,  Norton,  and  Telegraph.     (December,  1902.) 
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BEHEDIES  POa  THE  MELON  LOUSE. 

The  melon  growers  of  Oklahoma  all  know  what  a  serious  pest 
the  melon  louse  has  been  in  the  territory.  And  most  of  them  who  do 
not  already  know  of  the  fact  will  be  glad  to  learn  that  we  have  reports  of 
the  successful  use  of  remedies  against  this  pest  in  some  of  the  8tace<f. 
To  such  as  have  not  found  a  solution  of  this  problem  we  make  the  rec- 
ommendition  that  they  give  one  or  more  of  these  remedies  a  fair  trial 
during  the  coming  season.  To  do  this^  preparations  for  destroying  the 
bugs  must  be  made  before  the  melon  seeds  are  planted.  This  is  becaufie 
the  only  successful  destruction  of  the  lice  must  be  done  very  soon  after 
they  make  their  first  appearance  on  the  yoimg  ^^vines.  Therefore,  to 
insure  success,  if  that  be  possible,  the  method  of  killing  the  bugs  should 
be  chosen  now,  and  all  the  necessary  materials  and  appliances  should  be 
procured  at  the  earliest  possible  date. 

No  preventive  measures  which  may  contribute  to  success  should 
be  neglected.  The  most  important  of  these  is  the  clearing  up  and  burn- 
ing of  rubbish  and  weeds  in  and  around  fields  which  have  previously 
been  infested  with  the  melon  louse.  The  best  time  to  destroy  infested 
vines  is  the  moment  they  are  regarded  as  being  of  no  further  use.  Too 
much  in  the  way  of  results  should  not  be  expected  from  the  destruction 
of  infested  vines  and  weeds,  for  the  melon  louse  lives  on  many  other 
plants,  for  example,  the  cotton,  and  there  are  many  sources  from  which 
the  insects  may  come  to  the  melon  vines. 

The  young  vines  should  be  carefully  examined  from  day  to  day  for 
the  first  appearance  of  the  lice,  and  the  work  of  destroying  them  should 
begin  as  soon  as  they  are  found.  It  has  been  observed  that  in  some 
fields  they  make  their  attack  at  first  on  only  a  few  vines,  and  then  spread 
from  these  over  the  whole  field.  In  such  cases  the  advantage  of  early 
destruction  is  plain  to  all.  Another  reason  for  promptness  is  the  fact 
that  the  vines  are  more  easily  treated  for  the  bugs  when  they  are  small, 
and  still  another  reason  is,  that  if  the  leaves  become  curled  it  is  diffi- 
cult, if  not  impossible,  to  make  a  thorough  application  of  a  spray  to 
the  underside  of  the  leaves,  where  most  of  the  lice  are  located.  And  it 
is  to  be  remembered  that  the  insects  multiply  with  very  great  rapidity. 

The  principal  means  used  for  killing  plant  lice  on  melon  vines  and 
other  plants  are  spraying  with  tobacco  decoction  or  kerosene  emul- 
sion, and  fumigating  with  tobacco  or  carbon  bisulfid  (hokey  pokey.) 
Whatever  remedy  is  chosen,  it  should  first  be  tried  on  a  few  of  the 
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infested  plants  to  test  its  efficiency.  When  it  is  certain  that  it  kilia 
most  of  the  insects  but  does  not  injure  the  vines^  it  is  to  be  applied 
to  all  of  the  affected  vines.  It  is  a  good  plan  to  make  a  second  applica- 
tion of  most  remedies^  and  to  do  this  soon^  so  as  to  prevent  a  large  in- 
crease of  bugs  from  such  as  have  escaped  the  first  operation. 

Spraying  with  a  tobacco  decoction  is  recommended  as  a  remedy 
least  likely  to  injure  the  vines.  This  is  to  be  done  with  a  spray  pump 
and  a  nozzle  which  will  throw  the  spray  on  the  underside  of  the  leaves 
of  the  infested  plants.  The  tobacco  decoction  used  should  be  prepar- 
ed in  such  a  way  that  it  may  always  be  duplicated  by  a  decoction  of 
about  the  same  strength.  One  of  the  easiest  ways  to  secure  this  result 
is  to  make  it  by  adding  a  commercial  extract  of  tabacco  to  water  in  a 
definite  proportion.  The  ^Tlose  Leaf"  extract  of  tobacco  sold  by  deal- 
ers in  seeds  has  been  used  as  a  spray  for  the  melon  louse  by  adding  it  to 
water  at  the  rate  of  three  tablespoonfulls  of  'TRose  Leaf"  extract  of  tobac- 
co to  one  gallon  of  water. 

Two  gallons  of  hot  water  poured  on  one  pound  of  good  tobacco 
stems  in  a  wooden  pail  and  allowed  to  stand  over  night  or  longer  gives 
a  tobacco  decoction  that  has  been  used  with  good  results^  but  this 
decoction  varies  in  strength  with  the  quality  of  the  tobacco  stems. 
There  are  other  preparations  of  nicotine  on  the  market  which  may  be 
used  in  making  the  decoction  for  the  spray.  In  whatever  way  the 
spray  be  prepared  its  effect  on  the  vines  and  insects  should  be  tested 
before  it  is  applied  to  any  large  number  of  plants^  and  sufficient  time 
should  elapse  af t6r  the  test  spraying  for  the  plants  to  show  any  injury 
which  the  spray  may  cause,  and  for  the  insects  to  revive  if  they  have 
been  stupefied  instead  of  killed.  As  soon  as  it  is  certain  that  the  spray 
kills  the  bugs  without  injuring  the  plants  it  should  be  applied  thorough- 
ly to  the  vines  and  especially  to  the  lower  sides  of  the  leaves  of  all  the 
affected  plants.  It  may  be  well  to  repeat  the  spraying  once  or  twice 
after  a  few  days,  so  that  any  insects  which  escape  the  first  spraying  may 
be  caught  the  next  time.  Though  such  insects  may  be  too  few  to  be 
noticed  at  first,  they  may  multiply  rapidly  under  favorable  conditions. 

When  diluted  kerosene  emulsion  is  used  as  a  spray  against  the  mel- 
on louse,  care  should  be  taken  to  test  the  effect  of  the  emulsion  on  the 
plants,  before  applying  it  to  the  whole  crop.  Then,  if  it  be  found  too 
weak  for  the  bugs  or  too  strong  for  the  vines,  it  may  be  made  weaker 
or  stronger  as  required.  A  formula  recommended  for  the  preparation 
of  an  emulsion  for  plant  lice  is  as  follows: 


Digitized  by  VjOOQIC 


52  The  Striped  Cucumber  Beetle  on  Melon  Vines. 

1-2  lb.  soap  (whaleoil  if  possible), 
.1  gal.  water 
2  gals,  kerosene. 

For  use  against  the  melon  louse  add  one  gallon  of  the  above  emul- 
sion to  nine  gallons  of  water.  To  be  effective  this  muist  be  sprayed  so  as 
to  reach  the  entire  lower  surface  of  the  leaves  of  the  plants. 

The  simplest  way  to  use  tobacco  for  fumigation  of  the  melon  louse 
is  to  burn  half  an  inch  of  "nikoteen  punk^^  under  a  tight  box  or  tube 
placed  over  the  young  vines  and  pressed  into  the  soil.  When  this  is 
done  the  box  should  be  left  over  the  vines  long  enough  for  the  insects 
to  be  killed.  In  treating  a  large  field  enough  boxes  may  be  used  so 
that  by  the  time  a  man  has  put  all  the  boxes  in  place  it  is  time  to 
change  the  first  box  to  another  plant.  This  remedy  should  also  be 
tested  to  determine  what  is  the  best  amount  of  punk  and  the  proper 
length  of  time  with  the  size  of  box  used. 

Treating  the  melon  louse  with  the  fumes  of  carbon  bisulfidf  (hokey 
pokey)  is  a  comparatively  simple  operation  but  has  the  disadvantage 
that  unless  it  is  done  with  care  not  to  use  too  large  a  dose  or  expose  the 
plants  too  long  to  it,  it  may  injure  the  vines.  Two  tablespoonfuls 
poured  into  a  saucer  or  a  pan  and  placed  beside  the  plant  to  evaporate, 
the  whole  to  be  covered  immediately  with  a  tight  box  pressed  into  the 
soil  and  allowed  to  remain  in  that  position  for  an  hour  and  a  half,  has 
been  found  to  do  the  work  of  killing  the  insects.  In  making  the  test 
of  this  method  before  applying  it  to  the  field  it  will  be  well  to  see  that 
the  test  is  made  with  the  temperature  as  high  as  it  is  likely  to  be  in  prac- 
tice.    (February,  1903.) 


THE  STRIPED  CUCUMBER  BEETLE  ON    MELON  VINES. 

It  is  reported  that  the  striped  cucumber  beetle  was  one  of  the 
causes  of  damage  to  the  Oklahoma  melon  crop  last  summer.  In  locali- 
ties where  such  was  the  case,  early  preparations  should  be  made  for  dis- 
posing of  this  insect  during  this  season. 

In  addition  to  the  preventive  measures  of  cleaning  up  rubbish  and 
a  thorough  cultivation  of  the  melon  ground,  the  use  of  Bordeaux  mix- 
ture as  a  repellant,  and  squash  as  a  trap  crop  are  among  the  most  promis- 
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iug  of  the  remedies  recommended  by  those  who  have  succeesfully  dealt 
Viih  this  insect. 

Squashes  are  planted  about  four  days  before  the  melons.  One  or 
more  rows  of  squashes  should  be  planted,  according  to  the  size  of  the 
field.  Some  of  the  trap  plants  may  be  dusted  with  Paris  green  when 
the  beetles  gather  on  them.  Others  should  be  left  to  attract  the  beet- 
les through  the  summer. 

It  seems  that  spraying  the  young  melon  vines  with  Bordeaux  mix- 
tare  not  only  repels  the  cucumber  beetle,  but  also  poisons  some  of  the 
insects  which  feed  on  the  sprayed  leaves.     (March,  1903.) 


PIOK  THE  BAG-WORMS  FROM  THE  TREES. 

On  many  fruit-trees  and  shade-trees  one  may  find  the  cocoons  of 
bag-worms.  They  are  usually  from  one  to  two  inches  long,  and  are 
suspended  by  one  of  the  pointed  ends  from  the  smaller  branches  of  the 
trees.  Each  of  the  larger  cocoons  contains,  during  the  winter,  a  large 
number  of  eggs.  If  these  are  allowed  to  remain  on  the  tree  until  the 
eggs  hatch  in  the  spring,  there  will  be  produced  from  the  eggs  in  a  few 
cocoons  enough  young  worms  ft>  strip  all  the  leaves  from  a  tree  early  in 
the  summer. 

These  worms  seem  to  be  especially  fond  of  cedar  trees,  and  are  very 
likely  to  be  overlooked  on  these  trees  until  they  have  become  so  num- 
erous as  to  seriously  damage  the  trees.  With  these  worms  a  stitch  in 
time  saves  ninety.  The  cocoons  picked  from  the  trees  should  be 
thoroughly  destroyed.  Should  it  become  necessary  to  destroy  large 
numbers  of  the  worms  in  the  summer,  a  good  plan  would  be  to  dust 
or  spray  the  trees  with  Paris  green,  London  purple  or  some  other  arseni- 
cal poison. 

One  of  the  larger  cocoons  left  on  a  marked  limb  of  a  small  tree 
should  afford  a  crop  of  worms  which  would  afford  interestin.u:  and  in- 
•uctive  object  lessons  to  boys  and  girls,  and  older  folks.  This  crop  of 
>rms  should  be  thinned  from  time  to  time,  and  when  the  worms  re- 
re  into  the  cocoons  to  pupate,  the  twigs  from  which  they  hang  may  be 
aced  in  covered  glass  jars.  The  male  moths  emerge  as  winged 
lults,  but  the  female  moths  remain  in  the  cocoons.     (March,  1903.) 
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REMEDIES  FOR  THE  OHINOH  BUG. 

It  is  generally  recognized  that  the  most  effective  remedies  against 
the  chinch  bug  are  trap  crops  and  barriers,  combined  with  mechanical 
means  of  destruction. 

A  good  plan  is  that  which  places  a  field  of  alfalfa,  or  some  other 
crop  which  is  not  attacked  by  the  chinch  bug,  between  wheat  and  other 
crops  which  are  attacked  by  the  bugs  when  the  wheat  is  cut.  Where 
this  is  impossible  or  impracticable,  rows  of  cotton  may  be  planted  for 
barriers,  and  rows  of  sorghum  for  traps,  between  wheat  and  com  or 
Eafir.  The  following  diagram  shows  how  these  barriers  and  traps  have 
been  successfully  used  at  the  experiment  station  for  the  destruction  of 
the  bugs : 


1. 

Wheat. 

2. 

Drive 

3. 

Castor  Beans,  8  rows 

4. 

Cotton,  8  rows. 

5. 

Sorghnni,  4  rows. 

6. 

Cotton,  8  rows 

7. 

Sorghum,  4  rows 

8. 

Cotton,  8  rows 

9. 

Kafir 

Immediately  after  the  wheat  was  cut  the  ground  was  plowed.  The 
bugs  that  escaped  crossed  2,  3,  and  4,  and  collected  in  5.  This  was  then 
plowed  deeply  and  rolled  hard.  The  bugs  not  caught  here  gathered  in 
7,  which,  a  few  days  later,  was  treated  the  same  as  5.  The  sorghum  was 
replanted  in  fy  and  7  four  or  five  days  after  being  plowed  under.  In  this 
way  the  crop  of  Kafir  was  saved  from  the  bugs. 

A  dust  furrow  may  be  added  between  8  and  9  by  anyone  using  this 
method  who  finds  that  the  bugs  are  crossing  8.     (March,  1903.) 


GINSENG  A  FAILURE  IN  OKXAHOMA. 


The  cidture  of  ginseng  was  attempted  at  the  experiment  station 
this  spring.  The  plant  requires  a  moist  soil  and  climate  and  plenty  of 
shade.  This  season  has  been  as  close  to  that  description  as  an  Okla- 
homa spring  is  liable  to  be.    The  plat  selected  for  the  work  is  on  the 
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north  side  of  a  grove  of  shade  trees  and  the  soil  was  placed  in  the 
very  hest  condition  for  the  crop.  Good  germinated  seeds  were  planted 
April  4th,  1902,  and  in  dne  time  a  good  stand  of  young  plants  came  up. 
The  bed  was  mulched  and  given  all  the  attention  and  care  that  could 
improve  the  conditions  surrounding  the  plants.  On  June  25th  most  of 
the  plants  showed  lack  of  vigor  and  on  July  22iid  all  the  plants  were 
dead.     (August,  1902.) 


VINEGAK  FKOM  WIND-FALL  APPLES. 

Apple  trees  in  Oklahoma  set  very  full  of  fruit  this  year  and  now  the 
ground  under  the  trees  is  almost  covered  with  wind-fall  apples.  Most 
of  this  fruit  will  lie  on  the  ground  and  rot  and  breed  a  good  crop  of  ap- 
ple worms  for  next  year.  These  wind-fall  apples  will  make  good  vinegar 
if  gathered  up  and  run  through  a  cider  mill  and  then  the  juice  thus  ob- 
tained allowed  to  ferment.  The  riper  the  apples  the  stronger  the  vine- 
gar they  will  makfe.  If  the  apples  are  very  green  a  little  sugar  added 
to  the  cider  before  fermentation  sets  in  will  improve  the  quality  of  the 
vinegar  very  much.  The  cider  should  be  placed  in  wooden  or  earthen 
vessels  and  set  in  the  sun  until  fermentation  has  run  its  course.  It  then 
can  be  stored  in  the  cellar  or  other  convenient  place  for  use. 

Wind-fall  apples  in  the  experiment  station  orchard  were  gathered 
July  31  and  made  into  cider.  These  apples  made  an  average  of  two  and 
one-half  gallons  of  cider  to  the  bushel.  In  30  days  the  cider  had  fin- 
ished fermentation  and  was  a  vinegar  of  fair  quality.  Ripe  peaches 
were  gathered  on  the  same  date  and  the  juice  pressed  from  them  and 
placed  in  jars  for  fermenting.  In  thirty  days  this  was  a  vinegar  of  a 
better  quality  than  could  be  foimd  on  the  local  market.  (September, 
1902.) 


PLANTING  SEED  OF  FOREST  TREES. 

How  to  collect  and  plant  tree  seed  is  a  question  that  is  interesting 
i  great  many  farmers  in  Oklahoma.  The  planting  of  trees  for  shade, 
dnd-breaks,  fire  wood,  posts  and  fencing  material  is  becoming  quite 
joxnmon  in  the  prairie  districts.  The  trees  desired  for  such  planting 
an  hardly  be  purchased  of  nurseries  but  can  be  raised  on  the  farm  at  a 
easonable  cost.    Most  of  the  trees  used  for  this  kind  of  plantings  bear 
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teed  while  quite  young  and  the  small  plantings  that  were  made  early  in 
the  old  part  of  Oklahoma  are  now  bearing  seed  enough  to  supply  the 
farms  with  plenty  of  young  trees.  The  black  locust  and  catalpa  bear 
young  and  the  seed  is  easily  gathered.  The  elms  do  not  bear  so  young 
as  the  two  trees  just  name'd  but  by  selecting  the  seed  from  the  native 
white  elm  that  grows  along  the  banks  of  the  small  streams  most  farmers 
can  secure  plenty  of  seed  at  small  cost.  The  box  elder,  ash  and  hack- 
berry  are  all  native  trees  and  the  seed  can  be  secured  with  little  trouble; 

Tree  seeds  should  be  gathered  as  soon  as  ripe.  The  squirrels,  mice, 
and  worms  soon  destroy  a  large  part  of  the  seed  if  it  falls  to  the  ground 
and  some  kinds  of  seeds  will  not  grow  well  if  thoroughly  dried.  Most 
of  the  seeds  are  easier  to  gather  from  the  trees  than  from  the  ground 
several  weeks  after  they  have  faUen.  The  seeds  that  mature  before  mid- 
summer should  be  gathered  and  planted  as  soon  as  ripe,  as  few  of  them 
will  grow  if  kept  till  the  next  spring  before  planting.  The  late  matur- 
ing seeds  may  be  stored  over  winter  and  planted  in  the  spring.  The 
seeds  with  soft  shells  or  coverings  should  be  stored  in  a  cool,  dry  place. 
The  nuts  and  seeds  with  hard  dry  coverings  should  be  planted  in  the  fall 
or  stored  in  boxes,  sand,  or  moist  soil  out  of  doors.  Freezing  and 
thawing  these  seeds  during  winter  helps  to  break  the  shell. 

Hard  shelled  seed  may  be  planted  in  the  fall  or  early  winter  if 
the  land  is  well  drained  but  if  planted  on  wet  land  they  are  liable  to 
rot.  Moles  and  field  mice  will  sometimes  dig  out  some  of  the  seed  but 
if  the  land  is  free  of  grass  and  litter  little  harm  will  be  done.  This 
will  save  the  trouble  of  storing  and  the  planting  can  be  done  when  there 
is  less  press  of  labor  by  the  regular  farm  work.  The  seeds  should  be 
covered  with  about  two  or  three  inches  of  soil.  If  the  seeds  are  stored 
dry  over  winter  they  should  be  soaked  in  water  for  two  or  three  days  be- 
fore planting.  Pouring  hot  water  over  the  seeds  will  help  to  soften 
the  shells.  The  light,  soft-shelled  seed  like  the  catalpa  should  be 
planted  in  early  spring  and  should  not  be  planted  any  deeper  than  is 
necessary  to  place  them  in  moist  soil.   , 

The  soil  should  be  well  prepared  and  should  contain  a  good  supply 
of  decaying  vegetable  matter  which  may  be  supplied  in  form  of  well 
rotted  manure.  The  seed  of  slow  growing  trees  like  pines  and  cedars 
should  be  planted  in  a  seed  bed  where  they  can  be  shaded  duriag  the 
first  one  or  two  summers.  The  seeds  that  are  planted  in  mid-summer 
may  also  be  planted  in  a  bed  and  then  the  little  trees  can  be  set  in  the 
nursery  row  the  following  winter.     The  seeds  that  are  planted  in  the 
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beds  should  be  planted  in  rows  about  eighteen  inches  apart  and  thick 
enough  to  have  the  plants  about  two  inches  apart  in  the  row.  These 
seedlings  require  very  close  attention  and  good  care  to  bring  them 
through  the  first  summer. 

The  seeds  of  the  more  rapidly  growing  trees  may  be  planted  in 
nursery  rows  and  the  young  plants  cultivated  there  until  large  enough 
to  set  in  the  permanent  planting.  The  seeds  should  be  drilled  in  the 
rows  so  the  plants  will  stand  from  four  to  eight  inches  apart  in  the 
row  and  the  rows  about  three  feet  apart.  The  trees  in  the  nursery  row 
must  be  well  cultivated  and  cared  for.     (November,  1902.) 


THE  PEACH  CROP. 


Peaches  have  been  a  full  crop  in  1902  in  all  parts  of  Oklahoma.  The 
trees  set  full  and  the  season  was  favorable  for  the  full  development  of 
the  crop.  Good  prices  were  received  for  all  marketable  fruit.  Most 
of  the  trees  were  overloaded  and  the  fruit  was  generally  small.  Most 
of  the  peaches  marketed  were  Elbertas,  in  fact  there  were  more  of  this 
variety  than  all  others  combined.  The  general  failure  of  the  crop  east 
and  north  of  Oklahoma  left  a  good  market  and  many  small  peaches  sold 
at  a  good  price  that  would  otherwise  have  rotted  in  the  orchard.  Tlie 
peaches  were  smaller  than  usual  but  the  prices  were  generally  good 
And  the  season  has  been  a  profitable  one  for  the  peach  growers.  Condi- 
tions will  not  always  be  so  favorable  and  better  peaches  must  be  grown 
by  most  of  the  orchardists  if  the  profits  are  to  continue. 

The  conditions  under  which  this  crop  has  been  produced  will  in  part 
account  for  the  size  of  the  fruit.  The  preceding  summer  and  winter 
were  very  dry  and  the  trees  started  into  growth  last  spring  in  poor  (con- 
dition; many  trees  died  after  making  a  weak  start.  Good  rains  came 
early  in  the  season  and  the  continued  wet  spell  prevented  cultivation  in 
many  orchards.  The  weeds  and  grass  got  a  good  start  and  held  their 
advantage  throughout  the  season  in  most  orchards.  During  the  sum- 
mer the  regular  drouth  got  in  its  work  and  with  the  help  of  the  weeds 
and  grass  took  most  of  the  moisture  and  the  trees  could  not  grow  large 
fruit  and  live. 

There  are  three  things  that  the  orchardists  can  do  to  help  the  trees 
mature  a  crop  of  large  fruit  and  only  one  of  these  things  has  been 
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partially  carried  out  in  most  of  the  orchards  now  fruiting  in  this  coun- 
try. The  first  is  a  thorough  system  of  cultivation.  The  land  should 
be  well  plowed  in  the  spring  and  then  given  clean,  shallow  cultivation 
until  the  frui't  is  gathered.  The  land  should  then  be  planted  to  cow 
peas  or  some  other  crop  that  will  make  a  good  covering  of  manure  to 
be  turned  under  in  the  spring.  The  land  must  be  kept  in  good  condi- 
tion and  furnish  plenty  of  food  for  the  trees,  and  this  can  be  done  only 
by  good  cultivation  and  manuring.  The  addition  of  manure  to  the  soil 
keeps  up  the  fertility  and  helps  to  retain  the  moisture  during  the  dry 
season. 

The  trees  should  be  pruned  each  year.  The  work  should  be  done 
in  the  winter  and  can  then  be  done  with  little  expense.  The  strong 
terminal  shoots  should  be  cut  back  and  the  top  of  the  Irees  thinned  and 
about  one-half  of  last  yearns  growth  removed.  The  fruit  is  borne  on  the 
last  season^s  growth  and  if  this  is  kept  in  mind  the  pruning  can  do  a 
great  deal  towards  thinning  the  fruit.  Cutting  back  the  long  terminal 
branches  will  keep  the  tree  low  and  full  of  live,  bearing  wood.  Better 
fruit  will  be  borne  on  the  new  wood  and  it  is  also  within  easy  reach  of 
the  pickers.  It  should  be  kept  in  mind  that  the  trees  are  grown  for 
fruit  and  not  for  wood  and  everything  should  be  done  that  will  make 
them  use  their  strength  in  the  production  of  first  class  fruit.  Prun- 
ing is  one  of  the  necessary  operations  in  peach  growing  and  there  is 
little  danger  of  its  being  overdone. 

Thinning  is  the  third  operation  that  would  be  of  great  benefit  to 
the  crop.  This  has  not  been  practiced  to  any  extent  in  Oklahoma  and 
the  fruit  has  always  been  undersized  for  the  want  of  it.  The  pruning 
if  well  done  will  do  much  to  thin  the  fruit  but  it  will  not  complete  the 
work.  The  fruit  on  most  of  the  trees  should  be  thinned  to  six  inches 
between  the  fruits.  If  the  land  is  well  cultivated,  the  treetf  well  prun- 
ed, and  the  fruit  thinned,  the  quality  and  size  of  the  fruit  will  be  great- 
ly improved  and  the  amount  of  culls  reduced  to  the  minimum.  All 
the  wormy  and  blemished  fruit  can  be  removed  when  the  thinninsf  is 
done.  The  thinning  should  be  done  as  soon  as  the  fruit  is  one-fourth 
to  one-half  inch  in  diameter.  This  is  a  tedious  process  and  comes  with 
the  rush  of  other  farm  work  but  the  improved  condition  of  the  crop 
will  pay  good  wages  for  the  work.     (October,  1902.) 
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FEUIT  TABIETIBS. 

Every  farm  should  have  an  orchard  and  a  vineyard  as  one  of  its 
permanent  improvements.  The  majority  of  the  farmers  will  not  want 
to  grow  fruit  for  market  but  everyone  enjoys  the  juicy  apple,  peach, 
pear,  plum,  cherry,  and  grape  and  should  set  about  to  have  them  of  his 
own  growing.  A  great  many  farmers  in  Oklahoma  now  grow  more 
fruit  than  they  can  use  at  home  and  many  others  in  the  newer  parts 
of  the  country  are  asking  what  varieties  to  plant  to  be  most  successful. 

It  is  the  best  plan  to  buy  trees  in  the  fall  of  some  nearby  nursery 
that  the  buyer  can  visit  and  buy  the  trees  on  the  ground.  This  will 
save  the  expense  of  freight  and  enable  the  buyer  to  get  the  trees  home 
in  first  class  condition.  Trees  transported  long  distances  will  usually 
live  and  do  quite  as  well  as  locally  grown  trees  if  they  are  properly 
packed  for  shipment  and  delivered  in  good  condition.  If  trees  of  a 
-desired  variety  cannot  be  obtained  of  reliable  nurserymen  it  is  often  a 
good  plan  to  buy  good  thrifty  stock  of  some  other  variety  and  then  the 
following  year  bud  or  graft  on  the  desired  variety. 

The  buyer  should  not  always  buy  the  cheapest  trees.  A  good  tree 
is  worth  more  than  a  poor  one  and  the  difference  in  their  value  will 
grow  greater  as  the  trees  grow  older.  Good  trees  are  the  best  and 
cheapest  for  all  purposes  and  should  always  be  used  if  they  can  be  ob- 
tained. Exhorbitant  prices  do  not  injure  good  trees  and  should  not  be 
paid.  The  variety  of  fruit  that  is  claimed  to  be  entirely  new  and  the 
-<jqual  of  which  has  never  been  known  is  out  of  place  on  the  average  farm. 
A  strange  characteristic  of  such  varieties  is  that  they  originate  in  some 
other  part  of  the  country  and  there  is  no  orchard  near  in  which  this 
wonderful  variety  is  bearing  to  prove  its  merits. 

The  buyer  should  take  only  trees  that  are  thrifty,  well  grown,  and 
free  from  blemishes  and  indications  of  insects  and  diseases.  The  tree 
should  present  the  characteristic  of  the  variety  to  .which  it  belongs.  It 
fehould  be  well  branched,  wood  firm,  and  buds  well  developed.  The 
budded  and  grafted  trees  should  always  be  used  for  fruit  bearing  in 
preference  to  the  seedlings.  The  best  and  most  hardy  varieties  of  the 
budded  and  grafted  trees  are  just  as  hardy  and  produce  just  as  large  and 
regular  crops  of  fruit  as  the  seedling  trees.  The  opinion  that  the 
seedling  trees  are  more  hardy  and  more  sure  to  bear  full  and  regular 
crops  is  based  upon  a  comparison  of  the  seedlings,  that  have  been  select- 
ed for  several  generations  for  these  very  qualities,  with  the  budded 
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varieties  that  are  poorly  adapted  to  this  climate.  The  stone  fruits  are 
usually  budded  and  the  apple,  pear,  and  quince  are  usually  grafted. 
There  is  little  difference  in  the  value  of  the  piece  and  whole  root  grafted 
trees.  Experienced  orchardists  usually  prefer  the  piece  root  trees.  The 
manner  in  which  the  graft  is  set,  the  trees  grown  and  cared  for,  has 
more  influence  over  their  value  than  the  fact  of  their  being  started  from 
a  whole  or  piece  root  graft. 

The  subject  of  choice  of  varieties  is  the  one  upon  which  most  ques- 
tions are  asked  and  one  upon  which  the  least  satisfactory  advice  can  be 
given.  The  choice  of  varieties  brings  in  so  many  likes  and  dislikes  that 
in  the  end  the  orchardist  must  and  does  choose  his  own  varieties.  The 
orchardist  should  first  study  his  soil,  his  location,  and  his  surround- 
ings. This  will  enable  him  to  tell  what  classes  of  trees  and  fruit  will 
be  best  suited  to  his  location.  With  this  information  in  hand  he  is  able 
to  select  the  varieties  that  suit  him.  fie  should  not  covet  a  variety 
simply  because  it  was  a  favorite  in  an  old  orchard  in  another  state,  but 
take  those  that  are  doing  well  in  his  own  locality. 

Reports  have  been  received  telling  of  success  fin  growing  fruit  on 
almost  every  kind  of  soil  and  sort  of  location.  The  trees  and  vines  set 
on  bottom  land  have  usually  made  the  best  growth  due  mostly  to  the 
difference  in  the  character  of  the  soil  rather  than  location.  The  trees 
set  on  the  upland  have  usually  come  into  bearing  earlier  and  have 
fruited  more  regularly  than  those  on  lower  land.  Fruits  subject  to  in- 
jury from  late  frosts  have  given  the  best  results  when  set  on  high  or 
sloping  ground.  Orchards  protected  by  natural  or  artificial  windbreaks 
have  suffered  less  from  drouth  and  storms  than  orchards  more  exposed. 
A  natural  forest  is  an  ideal  windbreak  but  if  this  cannot  be  had  then 
a  plantation  of  such  trees  as  locust,  catalpa,  elm,  mulberry,  and  even 
seedling  peach  trees  should  be  provided. 

Fruit  trees  may  be  set  any, time  during  the  winter  from  the  first 
of  November  till  the  middle  of  March.  The  condition  of  the  soil  and 
the  weather  at  the  time  the  trees  are  set  is  of  the  greatest  importance. 
If  the  soil  is  in  good  condition  and  the  weather  not  too  dry  when  the 
trees  are  set  and  the  work  is  done  well  little  difficulty  will  be  had  in  get- 
ting the  trees  to  grow.  Trees  should  be  set  at  about  the  same  depth 
or  a  little  deeper  than  they  were  in  the  nursery  row.  Set  them  far 
enough  apart  so  there  will  be  room  for  the  cultivator  and  sprayer  when 
the  trees  are  full  grown.  These  operations  must  be  continued  as  long 
as  the  orchard  is  expected  to  bear  fruit.    The  following  distances  are 
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about  the  best  on  the  average  land  in  Oklahoma  where  the  trees  are 
allowed  to  grow  their  full  size:  Apples  30  to  36  feet  each  way.  Cher- 
ries^ standard  pears,  apricots,  peaches,  and  nectarines  20  to  25  feet. 
Dwarf  pears  and  quinces  16  feet.  Plums  20  feet.  Mixed  planting  can 
be  used  to  good  advantage  in  saving  land  and  labor  but  if  good  care 
and  cultivation  are  not  given  and  the  thinning  not  done  at  the  proper 
time  it  will  result  in  more  loss  than  gain. 

Young  trees  may  be  protected  from  rabbits  by  wrapping  the  trunks 
with  com  stalks  or  other  dry  material.  This  wrapping  will  be  of 
great  benefit  as  a  protection  against  borers  if  left  in  place  during  the 
aunmier.  Washing  the  trees  with  blood  to  protect  them  from  rabbits 
is  cheap  and  in  many  cases  has  proven  entirely  satisfactory.  Soft  aoap 
ia  one  of  the  best  summer  washes  for  young  trees.  Good  cleaii  culti- 
vation stands  at  the  head  of  the  list  of  preventives  for  borers.  Sup- 
plement this  by  going  over  the  trees  two  or  three  times  during  the  sum- 
mer and  removing  every  borer  found.  This  is  the  best  and  only  sure 
method  of  protecting  the  trees  from  borers. 

No  one  should  put  out  an  orchard  or  vineyard  if  he  does  not  ex- 
pect to  give  it  as  much  care  and  attention  as  any  other  crop  on  the  farm. 
It  may  be  safely  said  that  no  orchard  will  give  profitable  returns  with- 
out clean  cultivation.  Trees  require  moisture  and  lots  of  it,  and  they  get 
this  moisture  from  the  soil.  If  any  other  crop  grows  in  the  orchard  it 
uses  up  the  moisture  that  should  go  to  the  trees.  Frequent  clean  cul- 
tivation for  the  purpose  of  keeping  the  surface  soil  loose  is  necessary  for 
success. 

After  the  orchard  is  planted  an  occasional  manuring  will  be  of 
great  benefit.  The  organic  amtter  that  is  thus  worked  into  the  soil 
improves  its  capacity  for  absorbing  and  holding  moisture  and  the  efl!ect 
of  the  plant-food  will  be  shown  in  the  thrifty  growth  of  the  trees.  The 
soil  should  be  in  good  condition  and  as  free  from  all  weeds  and  grass  as 
it  is  possible  to  have  it.  It  is  a  loss  of  time  and  money  to  set  trees  on 
land  that  is  not  in  a  good  state  of  cultivation. 

What  variety  of  apples,  peaches,  pears,  etc.  is  best  adapted  to  this 
climate  has  been  the  greatest  question  that  the  fruit  grower  has  had  to 
answer  in  this  country.  The  search  for  the  answer  to  this  question  began 
with  the  planting  of  the  first  orchard  and  will  be  continued  as  long  as  there 
are  new  orchards  set.  There  are  now  a  great  many  orchards  in  bearing 
and  a  great  deal  has  been  learned  about  the  relative  value  of  the 
different  varieties.     In  1902  trees  of  all  the  following  varieties  of  ap- 
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pies  fruited  in  diflferent  parta  of  the  territory,  Arkansas  Black,  Bailey 
Sweet,  Baldwin,  Bellflower,  Ben  Davis,  Brightwater,  Clayton,  Coopert 
Early  White,  Dallas,  Duchess,  Early  Harvest,  Falla water,  Gano^ 
Grimes'  Golden,  Jeneton,  Jonathan,  Late  Strawberry,  Limber  Twig, 
Lowell,  Maiden's  Blush,  Mammoth  Black  Twig,  Missouri  Pippin,  New- 
town Pippin,  Penn.  Bed  Streak,  Earn  bo.  Bed  Astrachan,  Bed  Beitii*?- 
heiraer.  Bed  June,  Bed  Stripe,  B.  J.  Greening,  Bock  Pippin,  Bomanite,. 
Boman  Stem,  Bome  Beauty,  Shackelford,  Shannon  Pippin,  Smith  Cider, 
Sops  of  Wine,  Stewart's  Golden,  Summer  Queen,  Sweet  Bough,  Sweet 
June,  Tompkins  King  (King),  Wagoner,  Wealthy,  White  Winter  Pear- 
main,  Willow  Twig,  Winesap,  Yellow  Transparent,  and  York  Imperial. 

From  all  information  obtainable  concerning  the  popularity  of  these 
different  varieties,  they  rank  about  as  follows:  Missouri  Pippin,  Ben 
Davis,  Winesap,  Jonathan,  Gano,  Maiden's  Blush,  and  York  Imperial. 
There  may  be  many  other  varieties  that  do  nearly  as  well  as  any  of  the 
seven  varieties  just  named.  Most  fruit  growers  that  know  the  Grimes' 
Golden  say  that  it  merits  a  place  near  the  head  of  the  list. 

For  the  home  orchard  the  following  list  is  well  reported  from  nearly 
all  places  where  the  varieties  have  been  planted.  Ben  Davis,  Cooper's 
Early  White,  Early  Harvest,  Grimes'  Golden,  Jonathan,  Maiden's  Blush, 
Mammoth  Black  Twig,  Missouri  Pippin,  Penn.  Bed  Streak,  Bed  June, 
Bed  Limber  Twig,  Bomanite,  Bome  Beauty,  Shackelford,  Winesap,  Yel- 
low Transparent,  and  York  Imperial. 

For  the  commercial  orchard. the  Ben  Davis  is  far  the  most  import- 
ant variety  set.  Grimes'  Golden,  Jonathan,  Maiden's  Blush,  Mammoth 
Black  Twig,  Missouri  Pippin,  Bomanite,  Shackelford,  Wagner,  Wine- 
sap, Yellow  Transparent,  and  York  Imperial  are  good  apples  and  have 
qualities  that  fit  them  to  some  degree  for  commercial  planting.  Early 
and  mid-season  apples  can  be  grown  for  the  market  profitably  only 
where  the  market  is  near  or  the  transportation  facilities  are  first  class. 

Pears  were  not  so  generally  planted  at  first  as  the  apples  and  onr 
knowledge  of  the  varieties  in  this  country  does  not  cover  as  wide  a 
range  as  with  apples.  There  are,  however,  a  few  varieties  that  have  done 
so  well  that  one  need  not  hesitate  to  recommned  them  for  general  plant- 
ing. Bartlett,  Duchess,  Garber,  Kieffer,  LeConte,  and  Biitter  have 
proven  their  worth  and  are  good.  Howell,  Seckle,  T3^8on,  Wilder  Early 
and  Winter  Nelis  have  been  well  spoken  of  by  different  fruit  growers 
and  are  worth  testing. 


Digitized  by  VjOOQIC 


Fruit  Varieties.  63 

There  is  less  definite  knowledge  of  the  varieties  of  peaches  than 
of  almost  any  other  fruit.  The  early  orchards  consisted  mostly  of 
seedlings  and  the  names  of  what  few  budded  trees  that  were  set  have 
been  lost  or  forgotten.  The  sale  and  testing  of  the  budded  varieties 
has  been  comparatively  slow  and  unsatisfactory.  The  success  with  each 
variety  has,  to  a  great  extent,  been  local  with  exception  of  Elberta  and 
Alexander.  There  are  about  twenty  varieties  that  are  well  spoken  of 
by  fruit  growers  in  different  sections  of  the  country,  but  the  reports 
vary  so  much  that  the  farmer  should  visit  the  orchards  of  bis  neighbor- 
hood and  in  that  way  determine  which  varieties  to  set.  The  most  popu- 
lar variety  is  Elberta.  Alexander,  Sneed,  Champion,  Heath  Cling,  and 
Late  Crawford  are  also  very  commonly  planted.  The  follo>ving  list  is 
well  spoken  of  and  recommended  by  growers  in  different  parts  of  the 
territory:  Alexander,  Amsden,  Champion,  Chinese  Cling,  Crosby,  Ear- 
ly Crawford,  Early  Rivers,  Elberta,  Foster,  Greensboro,  Heath  Cling, 
Henrietta,  Late  Crawford,  Mamie  Ross,  Mountain  Rose,  0.  M.  Cling,  0. 
M.  Free,  Salway,  Smock,  Stump,  and  Triumph. 

Early  Richmond  and  English  Morello  are  the  two  leading  varieties 
of  cherries.  There  have  been  several  varieties  planted  but  the  two  just 
named  have  given  the  most  general  satisfaction.  Ostheim  has  been 
planted  to  a  limited  extent  but  promises  to  be  a  very  good  cherry  for 
Oklahoma.     Sweet  cherries  are  not  adapted  to  this  climate. 

Six  of  the  best  plums  for  general  planting  are  Abundance,  Ar- 
kansas, Burbank,  Damson,  Golden  Beauty,  and  Wild  Goose.  There  is 
quite  a  list  of  plums  tjiat  are  doing  well  and  are  worth  planting,  the 
most  common  of  which  are  contained  in  the  following  list:  Botan,  For- 
est Garden,  Green  Gage,  Miner,  Norm  and,  Pottawatomie,  Quaker,  Sat- 
suma,  Shipper^s  Pride,  Weaver,  and  Wooten. 

There  are  so  many  good  grapes  that  it  is  dijBScult  to  select  a  short 
list  and  say  that  those  varieties  are  the  best  for  general  planting. 
The  average  farmer  does  not  care  to  have  more  than  three  or  four  var- 
ieties of  grapes  and  many  do  not  care  for  more  than  the  Concord.  The 
Concord  is  a  good  grape  for  general  planting  and  seems  to  merit  its 
place  at  the  head  of  the  list.  For  a  wine  grape  the  Herbemont  and 
Hermann  Jaeger  are  the  best  planted  to  any  extent  in  Oklahoma. 
AH  of  the  following  varieties  have  been  well  spoken  of  by  growers  and 
are  good  grapes:  Agawam,  Berckmans,  Brilliant,  Catawba,  Concord, 
Delaware,  Goethe,  Herbemont,  Hermann  Jaeger,  Moore's  Early,  Nia- 
gara, and  Worden. 
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64  Fruit  Varieties. 

The  Early  Harvest  blackberry  is  the  best  for  general  planting. 
There  are  other  varieties  that  do  well  with  good  care  in  certain  loca- 
tions^ and  among  the  best  of  these  are  the  Dallas^  Kittatinny^  Lawton, 
and  Snyder.  The  same  difficulty  in  naming  varieties  of  blackberries 
exists  aa  with  peaches.  To  most  people  there  are  two  kinds  of  black- 
berries, the  early  and  the  late,  and  it  so  happens  here  that  the  early 
variety  is  dihe  best  in  the  list.     (June,  1903.) 
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66  Financial  Report 

FINANCIAL  REPOBT  OP  THE  OKLAHOMA  AGEICULTUEAIi 
EXPERIMENT  STATION. 

'     FOE  THE  YEAR  ENDED  JUNE  30,  1903. 

Dr. 

To  Receipts  from  the  Treasurer  of  the  United  States  as  per  appro- 
priation for  fiscal  year  ended  June  30,  1903,  as  per  Act  of  Congress  ai>- 
proved  March  2,  1887, 15000.00 

Cr. 

By  Salaries   1 $6655.00 

Labor    2 2500.00 

Publication    3 1260.10 

Postage  and  Stationery 4 413.44 

Freight  and  Express 6 245.14 

Heat,  Light  and  Water •. 6 279.46 

Chemical   Supplies 7 177.63 

Seeds,  Plants,  and  Sundry  Supplies 8 244.73 

Fertilizers    9 33.00 

Feeding   Stuffs 10 628.80 

Library    11 5.90 

Tools,  Implements  and  Machinery 12 324.23 

Furniture  and  Fixtures 13 304.69 

Scientific   Apparatus 14 323.53 

Live  Stock 16 617.68 

Traveling  Expenses 16 321.77 

Contingent  Expenses 17 15.00 

Building  and  Repairs 18 750.00 

Total    $15000.00 
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SUPPLEMENTARY  STATEMENT. 

Beceipts  and  Disbursements  of  Station  Sale  Fund. 

Dr. 

To  Balance,  July  1,  1902 $1233.22 

Becoipts  from  Sale  of  Station  Products 2305.60 

Total    $3638.82 

Cr. 

By   Labor $  490.10 

Postage  and  Stationery 9.24 

Heat,  Light  and  Water 21.00 

Chemical  Supplies 1.06 

Seeds,  Plants,  and  Sundry  Supplies .' 39.41 

Feeding   Stuffs 648.78 

Library     63.29 

Tools,  Implements  and  Machinery 65.44 

Furniture  and  Fixtures .75 

Scientific   Apparatus 1.56 

Livestock     123.92 

Traveling  Expenses 35.50 

Contingent  Expenses  19.00 

Building  and  Bepairs 896.11 

Balance    1123.67 

Total    $3538.82 
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PUBLICATIONS. 


A  few  copies  of  each  of  the  following  publications  are  still  on  hand 
and  will  be  sent  in  response  to  requests  so  long  as  the  supply  lasts. 

No.  44,  Dec.  1899— Field  Crops,  1899. 

No.  46,  Mar.  1900 — An  Annotated  catalogue  of  the    ferns    and 
flowering  plants  of  Oklahoma. 

No.  46,  May  1900— Digestion  trials. 

No.  48,  Dec.  1900 — crop  and  forage  notes,  1900. 

No.  49,  Feb.  1901 — A  rhizomorphic  root-rot  of  fruit  trees. 

No.  60,  Apr.  1901 — Manuring  the  soil. 

No.  61,  Dec.  1901 — Feeding  cottonseed  meal  to  hogs. 

No.  63,  June,  1902 — Common  parasites  of  domestic  animals. 

No.  64,  June,  1902 — The  improvement  of  the  castor  plant. 

No.  55,  Dec.  1902 — Bermuda  grass. 

No.  66,  Dec.  1902 — Garden  vegetables. 

No.  67,  March,  1903 — Directions  for  using  vaccine  for  the  preven- 
tion of  blackleg  in  cattle. 

No.  68,  June,  1903 — Fattening  steers;  using  cottonseed,  cottonseed 
meal,  wheat  meal,  wheat  straw,  and  hay. 

Address  all  requests  to 

EXPERIMENT  STATION, 

Stillwater,  Okla 
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Oklahoma  Agricultural  and  Mechanical  College. 


AGRICULTURAL    KXRERIMENT    STATION. 


BOARD  OF  REGENTS. 

GOVERNOR  THOMPSON  B.  FERGUSON,  Ex-Offlcio Guthrie 

HON.  F.  J.  WIKOFF,  President   Stillwater 

HON.  T.  J.  HARTMAN,  Treasurer  Deer  Creek 

HON.  H.   C.  R.  BRODBOLL    Ponca  City 

HON.  H.  G.  BEARD ^ Shawnee 

HON.  W.  H.  MERTEN  Guthrie 


A.  C.  SCOTT,  A.  M.,  I..  L.  M President  of  the  College 


STATION  STAFF. 

JOHN  FIELDS.  B.  S Director  and  Chemist 

li.  L.  LEWIS.  M.  S.,  D.  V.  M Veterinarian 

F.  C.  BURTIS,  M.  S Agriculturist 

O.   M.  MORRIS.   B.   S Horticulturist 

W.  R.  SHAW,   Ph.  D Botanist  and  Entomologist 

A.  G.  FORD,  B.  S Asaoclate  Chemist 

L.  A.  MOORHOUSE.  B.  S.  A Ass'.stnnt  in  Soils  and  Crops 

J.  F.  NICHOLSON,  M.  S Assistant  in  Bacteriology 

F.  O.  FOSTER,  B.  S.  Assistant  in  Agriculture 

E.  H.  RILEY,  B.  Agr Assistant  in  Animal  Husbandry 

W.   C.  O'HEIIiE   Clerk  and  Stenographer 


VISITORS  ARE  CORDIALLY  WELCOMED  AT  ALL  TIMES. 

The  publications  of  the  Station  are  sf^nt  free  to  residents  of  Oklahoma  and  Indian 
Territories  on  rcquost.  All  communications  should  be  addressed,  not  to  individuals 
or  departments,  but  to  tbe 

EXPERIMENT  STATION,  SUUwater,  Oklahoma. 
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LETTEE  OF  TRANSMITTAL. 


Stillwater,  Oklahoma,  July  1,  1904. 
Sir:— 

I  submit  herewith  the  thirteenth  annual  report  of  the  Oklahoma 
Agricultural  Experiment  Station,  for  the  fiscal  year  ended  June  30, 
1904.  In  addition  to  a  statement  of  the  work  which  has  been  done  dur- 
ing the  year,  and  the  financial  statement  as  required  by  law,  the  report 
contains  several  articles  on  subjects  that  have  a  direct  bearing  on  the 
agricultural  interests  of  the  Territory. 

Very  respectfully, 
Crovemor  T.  B.  Ferguson,  John  Fields, 

Guthrie,  Oklahoma.  Director. 
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The  year  jnst  closed  has  been  in  every  way  one  of  the  most  sat- 
isfactory in  the  history  of  the  institution.  There  was  a  slight  decrease 
in  attendance^  owing  to  radical  changes  made  in  the  courses^  bnt  the 
good  effect  of  these  changes  in  the  character  of  work  and  the  standard 
of  scholarship  is  evident  to  a  gratifying  degree.  Twenty  young  men 
and  women  were  graduated  with  the  degree  of  Bachelor  of  Science,  and 
eight  others  received  a  certificate  showing  the  successful  completion  of 
the  business  course.  The  newly  organized  School  of  Agriculture  and 
Domestic  Economy,  arranged  for  students  who  are  able  to  attend  for 
only  part  of  the  year,  surpassed  expectations,  one  hundred  and  fifteen 
students  having  been  enrolled  in  it  during  the  year. 

00nB8E8  OF  INSTBUOTIOK. 

No  material  changes  have  been  made  in  requirements  for  entrance 
and  in  courses  of  instruction  since  the  issuance  of  the  last  report.  The 
preparatory  department  has  been  discontinued,  though  preparatory  in- 
struction  in  the  common  school  branches  will  be  given  in  the  two  years' 
School  of  Agriculture  and  Domestic  Economy,  an  analysis  of  which  is 
given  (m  a  subsequent  page.  All  regular  collegiate  courses  cover  a 
period  of  five  years,  running  through  the  Sub-Freshman,  Freshman, 
Sophomore,  Junior,  and  Senior  classes,  and  leading  to  the  degree  of 
Bachelor  of  Science.    The  courses  are  as  follows: 

I. — Oeneral  Science  Course. 

II. — Agricultural  Course. 

III. — Mechanical  Engineering  Course. 

In  the  General  Science  course  the  student  may  take  the  general 
scientific  and  literary  studies  which  have  heretofore  been  offered  in  the 
''(General  Science  and  literature'^  course  or  he  may  take  majors  in  chemis- 
try, botany  or  zoology,  covering  exactly  the  same  scope  and  character  of 
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work  heretofore  offered  in  the  courses  in  chemistry  and  biology.  The 
Agricultural  course  and  the  Mechanical  course  are  specialized  and  tech- 
nical courses  respectiyely  in  agriculture^  horticulture  and  animal  hus- 
bandry^ and  in  mechanical  and  electrical  engineering. 

ADMISSION  TO  THE  BTTB-FBESHICAN  GLASS. 

The  sub-freshman  class  has  been  established  to  secure^  under  com- 
petent instruction,  a  higher  degree  of  efficiency  in  the  studies  which 
underlie  the  more  advanced  collegiate  work,  particularly  in  English 
and  mathematics.  Applicants  for  this  class  may  be  admitted  without 
examination  on  satisfactory  recot'ds  from  the  eightii  grade  of  city  schools, 
or  on  diplomas  from  the  common  schools.  Not  holding  these,  ttiey  must 
pass  a  satisfactory  examination  in  the  following  subjects:  Beading, 
spellings  penmanship,  geography,  TTnited  States  History,  grammar,  and 
arithmetic.  Applicants  for  this  class  must  be  not  less  than  fourteen 
years  of  age. 

ADMISSION  TO  FRESHMAN  CLASS  AND  TO  ADTANOSD  STANDING. 

Applicants  for  admission  to  the  freshman  class  must  pass  an  ex- 
amination in  the  studies  above  mentioned,  and  in  higher  arithmetic, 
algebra  to  quadratic  equations,  physiology,  physical  geography,  and 
general  history.  Students  from  high  schools  who  have  satisfactorily 
completed  the  ninth  grade  may  be  admitted  on  trial  wittiout  examination. 
Graduates  of  approved  high  schools  may  be  admitted  to  the  sophomore 
class  on  their  diplomas,  without  examination. 

GENERAL  SCIENCE  COURSE. 

This  course  is  arranged  to  the  end^  first,  of  offering  a  good  general 
and  practical  education  along  scientific  and  literary  lines;  second,  of 
giving  major  work  in  specific  natural  sciences,  together  with  an  approved 
amount  of  instruction  in  mathematics,  literature,  language,  history, 
political  economy,  and  other  general  subjects.  Students  in  this  course 
expecting  to  specialize  in  chemistry  are  advised  to  take  (Jerman;  all 
others  may  take  German  or  Latin. 
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Course  of  Study. 


THE  COURSE  IN   DETAII,. 

[The  figures  indicate  the  number  of  recitation  liour  per  week;  figures  in  parentheses  indicate 
hours  of  practical  work  per  week.  J 


SUB-FRESHMAN  YEAR 


FALL  TBKM 


WINTER  TBKM 


SPSJNO  TERM 


Higher  Arithmetic..... 

English 

Physical  Geography.. 

Book-keeping 

Spelling  and  Writing 


...-6 
.....4 
6 

.(9) 


Algebra ...6  Algebra S 

English _iJ  English , 5 

FhysicalGeography  (^lerm)  4  Physiology  4 

PhjTsioloinr  {%  term) ..4  General  History 6 

General  HListory ., »iJ  Spelling  and  writing (2) 

Spellhig  and  Writing (fi) 

NOTE:    After  fall  and  winter  terms,  students  proficient  in  spelling  and  writing  will  take 
printing. 

FRESHMAN  YEAR 


Rhetoric 

German  or  I«atin 
Algebra 


8 

6 

..4 


.....4 


Rhetoric -^ 

German  or  I«atin ^ .4 

Algebra 4 

Geometry ...6 


Physics 

Sewing— Women (4)  Sewing —Women (4) 

Freehand  Drawing ^.(4)  Cooking— Women S  (2) 

Nursery  Work— Men 1  (2)  ' '- 


Geometrical  Drawing- 
Men.. 


..(8) 


Advanced  Rhetoric _ S 

G«rmau  or  I«atin 4 

Geometry .4 

Inorganic  Chemistry........8  (4) 

Zoology 8  (4) 


SOPHOMORE  YEAR 

Theme  Work 3 

German  or  I^tin .4 

Trigonometry 4 

Inorganic  Chemistry 8  (4) 

English  History 5 

Public  Speaking. (2) 


IJUmOR  YEAR] 


Etymology  and  Structure  ...8 

German  or  Iiatin.... ..:4 

Algebra » 4 

Geometry J6 

Sewing— Women  ..... .(4) 

Cooking— Women 1  (2) 

Stockjudging— Men. 1  (8) 


Theme  Work «2 

German  or  I^tin 8 

Trigonometry— Men 8 

Inorganic  Chemistry 2  (4) 

BoUny 4  (4) 

Cooking— Women 8  («) 

Surveying- Men (4) 


English  Ifiterature.. 
German  or  I«atin  .^.. 

Physics 

Histology 
Botany 

Keeds  and  Feeding 
Civics  and  Constitution- 
al I^w 
Analytical  Geometry 
Theoretical  Chemistry 
I>omestic  Economy 
(Women) 

Note:    The  student 


English  I^iterature  .... 

German  or  I^atin 

Physics 

Advanced  Physiology 
Botany 

Farm  Dairying 
Civics  and  Constitu- 
tional I^aw 
Analytical  Geometry 
Grganic  Chemistry 
Domestic  Economy 
(Women) 

Public  Speaking 

is  required  to  elect  any  two  of 


2 

8 

.....4 


}8(4) 


10 


.(2) 


American  l,iterature  „ 2 

German  or  I«atin ^8 

Entomology  or 
Physical  Chemistry 
Cellular  Biology 
Botany,  Crops 
Calculus 
Psychology 
Domestic  Economy 

(Women) 
Organic  Chemistry 
Electricity 


10 


the  subjects  above  included  in  brackets 


I«iterature  or  )   « 

Agricultural  Chemistry      j   ° 

Geology 4  (2) 

I*aw » 

Social  and  Industrial  ) 

History,  Agricultural  V  5 

Physics  or  Mineralogy        ) 
Botany,  Embryology,  | 

General  Chemistry  >A 

Calculu*,  or  Sociology        ) 


SENIOR  YEAR 

I^iterature  or 
Agricultural  Chemistry 
Advanced  Book-keeping 
and  Business  Corres- 
pondence or  General 
History 

Bacteriology 2  (4) 

Forestry  or  Metallurgy      )    g 

aud  Assaying  T 

CalcuU,  Botany.  Indus-       | 
trial  Chemistry,  or  Polit-    V.S 
ical  Economy 


I«iterature  or  )    « 

A((ricultural  Chemistry      j 

Current  History 8 

Bacteriology 2  (4) 

Botany,  Industrial  I 

Chemistry.  Astronomy 

or  Feeds  and  Feeding 

and  Plants  and  Plant 

Breeding 

Thesis 


.5 


) 

..(10) 


Note: 


The  right  is  reserved  not  to  give  any  elective  offered  during  the  junior  and  senior 
*  *   "  "        ...  although  the  effort  will  always  be  made  to 


years  for  which  fewer  than  five  students   apply, 
siocommodate  every  student  in  this  respect.. 
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AGRIOULTURAL  OOUBSB. 


This  course  is  designed  to  afford  scientific  training  and  practical 
knowledge  to  young  men  who  expect  to  follow  agricnltore  as  a  life  worl^ 
oir  to  prepare  themselves  as  instructors  of  others  therein.  A  two  years' 
course  (twenty  weeks  in  each  year)  is  also  offered^  detailed  announce- 
ment of  which  is  made  in  another  place.  The  short  winter  courses  in 
agriculture  and  mechanics  (eight  weeks)  will  be  given  as  heretofore 
for  the  benefit  of  farmers  who  are  not  in  a  position  to  matriculate  as 
regular  students  of  the  institution.  These  courses  are  fully  set  forth 
on  a  subsequent  page. 

THE   COURSE   IN   DETAIL. 


SUB-FRESffMAN  YEAR 
The  Same  as  in  General  Science  Course 


PALL  TBRm 

Rhetoric 8 

German ^ 5 

Algebra ^4 

Physics. 4 

Freehand  Drawing (4) 

Nursery  Work 1  (3) 


Adyanced  Rhetoric 3 

Geometry 4 

Soils  and  Fertility 8  (2) 

Zoology 8  (4) 

Inorganic  Chemistry 8  (4) 


Physics  4(3) 

Feeds  and  Feeding 6 

Botany 5 

Theoretical  Chemistry 6 


Agricultural  Chemistry 8 

Agricultural  Physics.. 4  (3) 

Geology 4  (8) 

I»aw 8 

Embryology 4 


FRESHMAN  YEAR 

WINTER    TBRM 

Rhetoric 8 

German ...4 

Algebra 4 

Geometry 6 

Woodwork (8) 

SOPHOMORE  YEAR. 

Theme  Work 3 

Trigonometry 6 

Pomology 2 

Inorganic  Chemistry 8  (4) 

Breeds 5  (4) 


JUNIOR  YEAR. 

Physics. 4 

Farm  Dairying 8  (4) 

Botany i> 

Advanced  Philosophy 6 

Public  Speaking (2) 

SENIOR  YEAR. 

Agricultural  Chemistry 8 

Bacteriology 2  (4) 

Forestry 6 

Farm  Economics 2 

Advanced  Book-keeping 
and  Business  Corre- 
spondence or  Research 
Work,  in   Agriculture  or 

Horticulture (6^ 

Evolution  of  Cultivated 

Plan  is  


SPRING  TERM 


Etymology  and  Structure 1 

German 4 

Algebra 4 

Geometry ^ _• 

Stock  Judging I.(t) 


Theme  Work  -_.f 

Trigonometry t 

Vegetables  and  SmaU 

Fruits 8 

Inorganic  Chemistry S  (4) 

Botany ^- 4  (4) 

>- (4) 


Surveying- 


Entomology  

Animal  Breeding . 
Ciopa.... 
tllttlai 


:^^ 


Cellular  Biology .... 


Agricultural  Chemistry Jl 

Bacteriology.^ S  (4> 

Current  History  — 8 

Feeds  and  Feeding —J 

Plant  Breeding.. ......1  (3) 

Thesia. (10 
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Course  of  Study.  * 

OOX7B8B  IN  KEOHANIOAL  ENGINSlBRINa. 

This  course  is  intended  to  prepare  young  men  for  positionfl  of  nse- 
folness  and  responsibility  in  the  mechanical  and  electrical  professions. 
The  early  part  of  the  coarse  is  devoted  to  a  thorough  grounding  in  Eng- 
lish, mathematics,  and  physics,  mechanical  drawing  and  shop  work  also 
being  given.  The  last  two  years  are  devoted  to  the  more  technical  en- 
gineering studies,  including  the  higher  mathematics,  machine  designings 
steam  machinery,  and  strength  of  materials.  An  electrical  engineering 
course  is  given  during  the  last  two  years,  embracing  the  subjects  of  elec- 
trical measurements,  direct  and  alternating  current  dynamos,  motors, 
transformers,  systems  of  power  distribution,  electric  lighting,  electric 
railways,  etc. 

THE  COURSE   IN   DETAIL. 

SUB'FRESHMAN  YEAR. 

The  Same  as  in  General  Science  Course. 

FRESHMAN  YEAR. 


PALI.  TBRM 

Rhetoric 8 

German 6 

Algebra 4 

PhyaicsL 4 

Freehand  Drawing (4) 

Nursery  Work 1  (2) 


Advanced  Rhetoric 8 

German 4 

Geometry 4 

Algebra ^ 2 

Inorganic  Chemistry 8  (4) 

Mechanical  Drawing (6) 


WINTER   TERM 

Rhetoric 8 

German ^.4 

Algebra 4 

Geometry 6 

Woodwork  (8) 


SOPHOMORE  YEAR. 

Theme  Work 2 

Trigonometry 4 

Inorganic  Chemistry 8  (4> 

Descriptive  Geometry b 

Mechanical  Drawing (fl) 

Public  Speaking ...(2) 


SPRING  TERM 

Etymology  and  Struc- 
ture  8 

German .4 

Algebra... 4 

Geometry 6 

Foundry  and  Pattern 

Making (8) 


Theme  Work 2 

Trigonometry 8 

Inorganic  Chemistry 2  (4) 

Descriptive  Geometry. ...JB 

Mechanical  Drawing 

Surveying 


Physics 4  (2) 

Analytical  Geometry 6 

Kinematics 8 

Steam  Boilers 8 

Blacksmith  Shop (B) 


Calculus 4 

Uiw 8 

Machine  Design 4  [i] 

Electrical  Englneering...4  [Oj 


JUNIOR  YEAR: 

Physics 4 

Analytical  Geometry 6 

Applied  Mechanics 8 

Valve  Gears 8 

Machine  Shop ( 10) 


SENIOR  YEAR. 

Calculus 4 

Advanced  Book-keeping 
and  Business  Correspond- 
ence, or  General  History...  8 

Machine  Design 4  l«] 

Electrical  Engineering...!  [4J 


Electricity  and  Magnet- 
ism  4  (9) 

Calculus 6 

Applied  Mechanics ^...  4 

Indicators 2 

Machine  Shop (8) 


Current  History 8 

Thermodynamics 6 

Machine  Design 4 

Electrical  Engineering 8 

Thesis [10] 
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SCHOOL     OF    AGRICULTURE     AND    DOMESTIC     ECONOMY — TWO    TEARS    OP 
TWENTY  WEEKS  EACH. 

This  course  is  arranged  with  a  double  purpose:  First,  to  provide 
instruction  in  agriculture  and  domestic  economy  requiring  less  time 
than  the  four  years^  course,  and  yet  more  extensive  and  systematic  than 
the  eight  weeks'  winter  courses;  second,  to  offer,  in  connection,  such  in- 
struction in  the  common  school  branches  as  will  prepare  the  student  to 
enter  the  collegiate  work.  Applicants  must  be  at  least  fourteen  years 
of  age,  and  fairly  well  advanced  in  the  common  branches,  though  they 
will  be  received  and  classified  without  formal  examination.  To  meet 
the  conditions  of  many  young  men  and  women  in  the  country  the  course 
is  arranged  to  begin  on  October  18,  when  the  fall  work  on  the  farm 
ceases  to  be  pressing,  and  to  close  March  16,  when  the  services  of  the 
student  are  likely  again  to  be  needed  at  home.  For  those  who  can  come 
at  the  opening  of  the  fall  term  (September  12)  and  remain  through  the 
spring  term,  valuable  review  work  in  the  common  branches  is  offered, 
as  shown  below,  both  in  the  five  weeks  preceding  October  18  and  the  ten 
weeks  succeeding  March  16,  preparatory  to  entrance  to  the  sub-freshman 
class.  Students  who  are  reasonably  proficient  in  the  common  school 
branches,  and  students  of  mature  years  may  take  the  agricultural  and 
domestic  economy  work  of  both  years  in  one,  if  they  desire,  and  be  ex- 
cused from  the  other  work  of  the  course. 

Following  is  the  course  in  detail — ^the  figures  indicating  the  num- 
ber of  recitation  hours  per  week,  figures  in  parentheses  indicating  hours 
of  practical  work  per  week. 

FIRS7  YEAR. 

Fall  Term  Winter  Tbkm 

Ten  Weelw— Beginning  Oct.  18.  Ten  Weeka— Ending  Mareh  W. 

Arithmetic §         Arithmetic _    6 

Spelling 8         Grammar. 4 

Geog;raphy 8         U.S.  History 4 

Wnung 2  Veterinary  Mc(Ucine,  and  Botany  and  En- 

Livestock    Boys) jj  tomology .  8 

Sewing   Girls) (6)       Sewing  iGlrls) '.-.".'J17.!"'  (5> 

Stockjudging    Boys) (8)  Veterinary  Medicine,  and  BoUny  and  En- 

Cooking  (Girls 1  (^i  tomology  (Boys) (4 

Drawing  (Girls) (4)       Drawing _  (4 

Cooking  (Girls 1  (8 
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Course  of  Study.  11 

SECOND  YEAR. 
(A1.SO  preparing  students  for  Sub  Freshman. 

PRBZ.IM1NARY  COURSE— Fivc  weeks  ending  October  18.      Td  be  occup  ed  with  a  review  of 
arithmetic,  spelling,  geography,  U.  S.  history,  writing,  and  grammar,  as  covered  in  first  year. 

Balance  of  Paix  Term  Winter  Term 

Ten  Weeks.  Ten  Weeks— Hnding  March  10. 

Giammar.. 5  Grammar , h 

Civil  Government  and  Commercial  I«aw 8  Applied  Arithmetic 5 

Axithmetic S  Soils  and  Crops „  5 

Horticulture  and  Floriculture 8  Stock  Feeding  (Boys) 8 

Dairying 2  Sewing  (Girls) l«) 

Poultry 3  Chemistry a 

Gardening (2) 

Dairying \2) 

Spring  Term— March  Ifl  to  June  7.    To  be  occupied  with  such  studie^t  as  are  necessary  to  fit 
for  entrance  to  the  Sub-Freshman  class. 

SHORT     WINTER     COURSES     IN     AGRICULTURE,     HORTICULTURE     AND     ME- 
CHANIC ARTS. 

During  a  portion  of  the  winter  term  practical  instruction  is  given 
in  matters  directly  relating  to  farming,  stock  raising,  and  fruit  grow- 
ing, and  lihe  management  of  steam  engines,  with  special  attention  to 
machinery  used  on  farms.  Any  person  over  sixteen  years  of  age  may 
take  this  work,  no  examinations  for  admission  being  required.  A  cir- 
cular describing  the  work  of  these  courses  in  detail  will  be  issued  in  No- 
vember. In  1905,  they  will  cover  eight  weeks  from  January  3  to  Feb- 
ruary 24.  The  following  list  contains  the  work  which  will  be  given  at 
that  time: 

Principles  of  Breedttag — i  lectures. 

Study  of  Breeds — 10  lectures. 

Stock- Judging— 10  lectures. 

Diseases  of  Live  Stock— 18  lectures. 

Stock  Feeding— 12   lectures. 

Farm   Dalnrlng— 9    lectures. 

Crops  for  Oklahonia — 18  lectures. 

Farm  Machinery  and  Equipment — 12  lectures. 

Steam  Enipines  and  Boilers — 8  lectures. 

Maintaining  So41  Fertility— 9  lectures. 

Orchard  and  Small  Fruits— 18  lectures. 

Troublesome  Insects — 9   lecture?. 

EHementary  Botany — 9  lectures. 

Farm  Hygiene:  Water  Supply— 10  lectures. 

Legislation  and  Laws  Aftecthig  Farmers— 12  lectures. 

Farm  Accounts.  Mortgages,  etc. — 12  lectures. 

Work  in  blacksmithing,  steam  engines  and  boilers,  veterinar}'  prac- 
tice, practical  horticulture,  and  dairying  will  be  given  in  the  afternoon 
insofar  as  the  facilities  of  the  college  will  allow. 

The  lectures  will  be  supplemented  by  practical  work  in  the  dairy, 


Digitized  by  VjOOQIC 


12  Thirteenth  Annual  Report. 

bams,  fihops,  and  orchardB,  designed  to  fix  and  illustrate  the  methods 
and  practices  advised.  It  is  practical  instruction  throughout  and  plan- 
ned to  give  the  most  that  is  possible  in  so  short  a  time. 

BUSINESS  COUBSE. 

A  complete  business  course  is  offered  to  students  having  the  quali- 
fications to  enter  the  sub-freshman  class  (see  page  6.)  The  course  is 
as  follows: 

Fall  Term:  Book-keeping,  spelling  and  writing,  arithmetic,  com- 
mercial law,  English.  Or,  Stenography  and  typewriting,  spellings 
English. 

Winter  Term:  Advanced  book-keeping,  banking  and  business  cor- 
respondence, spelling  and  writing,  arithmetic,  English.  Or,  Stenog- 
raphy and  typewriting,  spelling,  English. 

Spring  Term:  Book-keeping,  arithmetic,  English.  Or,  Stenog- 
raphy and  typewriting  (including  manifolding,  letter-press  work,  type- 
writer dictation,)  English. 

SPECIAL  WOBK. 

Students  of  reasonably  mature  years  and  adequate  preparation  are 
permitted  to  select  special  work  under  the  advice  of  the  faculty. 

OO-EDUOATIONAL. 

This  institution  is  open  to  young  men  and  young  women  on  equal 
terms.  Since  the  establishment  of  the  department  of  domestic  economy^ 
for  the  theoretical  and  practical  training  of  young  women  in  those 
things  which  will  fit  them  for  the  dut^s  of  every  day  life  in  the  hon^e, 
it  is  noted  that  the  percentage  of  attendance  of  young  women  is  in- 
creasing. 

LIBRARY. 

The  college  has  a  well  selected  library  of  about  10,000  volumes. 
The  books  are  kept  in  fire-proof  stack  rooms,  and  a  commodious  reading 
room  is  provided  immediately  adjoining.     Students  are  permitted  under 
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Scientific  Appliances.  13 

proper  restrictions  to  take  books  to  their  rooms.  The  best  reference 
books  and  the  leading  periodical  publications  are  at  the  disppsal  of 
students. 

SODBNTIFIO  AND  OTHER  APPUANOES. 

In  chemistry^  physics^  mineralogy^  botany^  entomology^  zoology^ 
physiology,  mechanical  and  electrical  engineering,  agriculture,  horti- 
•culture,  and  veterinary  science,  and  domestic  economy,  the  college  is 
-equipped  with  the  latest  and  best  appliances  and  apparatus,  represent- 
ing an  outlay  by  the  goyemment  of  approximately  $80,000.  Paramount 
stress  is  laid  upon  the  experimental  and  practical  work  of  the  laborar 
tory,  and  the  afternoons  are  practically  given  over  to  this  character  of  in- 
struction. In .  agriculture  and  horticulture  the  live  stock,  the  imple- 
ments of  husbandry,  the  dairy,  the  green  hotise,  the  forestry  plantations, 
and  the  farm  itself  with  its  operations,  constitute  the  laboratory.  In 
mechanical  engineering  the  wood  working  shops,  machine  shops,  elec- 
trical shops,  foundry,  and  blacksmith  shops  are  in  operation  for  prac- 
tical work  by  the  students.  In  chemistry  the  quantitative  and  qualita- 
tive laboratories  are  occupied  by  students  practically  every  afternoon 
throughout  the  academic  year.  In  botany  and  entomology  the  after- 
noon work  is  devoted  to  examination,  analysis,  and  classification  under 
ihe  microscope.  In  zoology  and  comparative  anatomy,  practical  work 
is  given  in  the  afternoon  in  connection  with  living,  mounted,  and  un- 
mounted subjects  and  with  models.  In  bacteriology  the  laboratory 
work  is  devoted  to  the  identification  of  bacteria,  the  action  of  disinfec- 
tants, the  growing  of  colonies,  the  examination  of  substances  for  bac- 
teria, etc.  Freehand  and  mechanical  drawing,  book-keeping,  and  sur- 
veying are  also  given  in  the  afternoon.  In  domestic  economy  the  Mt- 
-chen,  dining  room,  and  sewing  room  are  constantiy  occupied  for  practi- 
cal work  in  these  lines. 

EXPENSES. 

Tuition  is  free.  An  incidental  fee  of  one  dollar  per  term  is 
charged  students  entering  from  Oklahoma  and  Indian  Territories.  A 
fee  of  five  dollars  per  term  is  charged  students  under  twenty-one  years 
-ot  age  entering  from  elsewhere.  Text  books  will  cost  from  $3.00  to  $5.00 
yer  term.     Special  students  in  stenography  and  typewriting  are  charged 
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$2.00  per  term  for  use  of  typewriter.  A  deposit  of  $2.00  a  term  is  re- 
quired of  all  students  in  the  Sophomore  class  in  chemistry  to  coyer 
laboratory  breakage.  Board  with  room  in  private  families  can  be  ob- 
tained for  $2.50  to  $3.00  per  week.  Furnished  rooms  $1.50  to  $2.50  per 
months  if  two  occupy  the  room.  A  considerable  portion  of  the  students 
board  in  students^  clubs^  thus  reducing  expenses  in  that  line  to  $1.75 
to  $2.00  per  week. 

OPENING. 

Entrance  examinations  for  the  fall  term,  1904,  occur  September 
12-13.     Fall  term  begins  September  14.     For  catalogue  and  full  infor- ' 
mation,  address  A.  C.  Scott,  President, 

Stillwater,  Okla. 
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OKLAHOMA  AGRICULTURAL  EXPERIMENT  STATION. 


REPOKT  OF  DIBBCTOB. 


SUBJECTS  OP  INVESTIGATION. 

The  work  of  the  station  during  the  year  has  been  directly  in  the 
line  of  development  of  that  which  has  been  in  progress  for  several  years. 
The  growth  of  the  Territory  of  Oklahoma  and  its  closer  connection  with 
Indian  Territory  has  brought  increased  demands  upon  this  station  and 
prevented  the  extension  of  its  work  so  as  to  include  many  matters  equal 
in  importance  to  those  now  being  investigated.  Some  of  the  experi- 
ments which  have  been  in  progress  for  several  years  are  now  about  com- 
pleted and  others  are  being  taken  up  as  the  resources  of  the  station  will 
permit 

VETERINAKY  DEPABTMENT. 

In  the  veterinary  department,  the  following  work  is  in  progress: 
The  germ  of  hog  cholera  is  being  studied  for  the  purpose  of  determin- 
ing if  it  can  be  attenuated  so  as  to  be  used  to  produce  immunity.  Im- 
munity has  been  produced  in  rabbits  and  white  rats  by  using  cultures 
attenuated  by  growing  at  a  high  temperature  but  it  has  not  been  found 
possible  to  produce  the  disease  in  pigs  by  using  virulent  cultures  of  the 
germ.  It  may  be  that  the  germ  imder  ordinary  conditions  is  not  the 
cause  of  hog  cholera.  In  connection  with  this,  the  action  of  toxins  fil- 
tered from  cultures  of  various  bacteri/'  on  the  growth  of  the  hog  cholera 
germ  is  being  studied. 

Bacterial  analyses  of  drinking  water  are  being  made.  Samples 
were  collected  during  the  dry  weather  of  the  winter  and  again  after  the 
heavy  spring  rains  for  the  purpose  of  ascertaining  what  per  cent  of  wella 
show  surface  contamination. 

The  cultural  characteristics  of  the  tubercle-forming  soil  bacteria  are 
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being  studied  and  experiments  in  inoculating  soil  for  the  growing  of 
mlfalfa  and  cowpeas  have  been  started. 

The  mantifacture  and  free  distribution  of  vaccine  for  the  preven- 
tion of  blackleg  in  cattle  has  been  continued.  Abundant  evidence  has 
accumulated  to  show  that  the  vaccine  is  entirely  safe  and  effective  in 
the  hands  of  farmers.  Uufortunately^  many  fail  to  avail  themselves 
of  this  certain  method  of  preventing  losses  from  this  disease.  The  use 
of  the  vaccine,  however,  is  increasing  and  losses  from  the  disease  are  be- 
coming less  frequent 

AOBIOULTURAL  DEPABT1£ENT. 

The  following  are  the  lines  of  investigation  in  progress  in  the  ag- 
ricultural department: 

A  series  of  steer  feeding  experiments  was  started  in  the  winter  of 
1899-1900  and  from  twenl^  to  twenty-five  steers  have  been  fattened 
every  winter  since  then.  These  steers  have  been  divided  into  lots  of 
five  each  and  fed  on  different  rations.  The  following  feeds  have  been 
compared  and  used  in  different  combinations:  shelled  com,  com  meal, 
Kafir  meal,  wheat  meal,  cottonseed,  cottonseed  meal,  alfalfa  hay,  Kafir 
stover,  prairie  hay,  wheat  straw,  and  oats  straw.  All  of  these  feeds  and 
the  rejected  feed  have  been  weighed  and  sampled  as  fed  or  collected  an  J 
have  been  analyzed  by  the  chemical  department.  The  objects  of  these 
feeding  experiments  has  been  to  study  different  combinations  of  these 
feeds  as  to  their  efficiency  and  economy  in  producing  gains.  A  bnlle- 
tin  now  in  preparation  will  report  the  results  of  three  years'  experi- 
ments comparing  alfalfa  with  Kafir  stover  and  com  meal  with  Kafir 
meaL  The  results  of  one  experiment  with  cottonseed  products  have 
been  published  in  Bulletin  No.  58.  Other  work  with  cottonseed  pro- 
ducts is  planned  to  be  carried  out  during  the  winter  of  1904-1905.  This 
will  make  three  years'  work  with  these  and  give  fairly  complete  re- 
sults. It  will  probably  be  necessary  to  discontinue  steer  feeding  work 
for  a  time  after  next  winter  so  that  more  pressing  work  in  horse,  pig 
and  sheep  feeding  may  be  taken  up. 

For  the  past  five  winters,  from  twenty  to  twenty-five  yearling 
steers  have  been  roughed  through  with  the  common  roughage  raised  on 
the  farm.     This  feed  has  been  supplemented  with  cottonseed  and  cotton- 


Digitized  by  VjOOQIC 


Report  of  Director.  •  17 

seed  meal.  In  the  sonmier^  these  steers  were  tamed  on  pasture^  and 
in  the  following  fall^  were  divided  into  lots  and  put  into  the  experiment 
pens  for  fattening.  The  steers  were  weighed  at  regalar  intervals  and 
all  of  the  feed  given  to  them  was  weighed  and  recorded.  This  work 
has  been  done  for  the  purpose  of  studying  the  individual  gains  and  be- 
havior of  the  steers  before  putting  them  into  the  fattening  experiments 
and  of  ascertaining  in  a  general  way  the  gains  made  and  the  feed  re- 
quired under  such  conditions. 

Work  in  pig  feeding  has  been  carried  on  in  connection  with  the 
steer  feeding.  Each  lot  of  steers  has  been  followed  by  hogs  for  the  pur- 
pose of  ascertaining  the  value  as  pig  feed  of  the  droppings  from  the 
different  lots  of  steers.  At  times,  the  pigs  were  compelled  to  live  on 
the  droppings;  at  other  times^  they  were  fed  varying  amounts  of  grain 
in  addition.  The  study  of  the  effect  of  cottonseed  meal  on  pigs  has  been 
continued  "with  the  college  swine  herd. 

Experiments  have  been  started  for  the  purpose  of  determining  the 
value  of  cottonseed  and  Kafir  com  products  as  feed  for  horses.  These 
are  being  fed  in  comparison  and  in  various  combinations  with  common 
farm  feeds.  Different  methods  of  preparing  feed  for  horses  will  also 
be  studied. 

Field  experiments  with  wheat  include  the  following:  continuous 
culture  on  manured  and  unmanured  soil;  rotation  with  com,  oats,  and 
cowpeas;  manured  and  unmanured;  rotation  with  castor  beans,  Kafir 
com,  cotton,  oats  and  soy  beans,  manured  and  unmanured;  time  of 
seeding;  time  of  plowing;  variety  tests  and  seed  selection;  pasturing 
to  ascertain  the  effect  on  yield.  The  continuous  culture  and  rotation 
experiments  will  continue  indefinitely  and  reports  will  be  issued  at  inter- 
vals. The  experiments  in  time  of  seeding  and  time  of  plowing  will  be 
completed  with  the  present  season^s  work  and  a'  bulletin  summarizing 
the  results  for  five  years  will  be  issued.  Rye,  emmer  (speltz),  barley, 
and  oats  are  also  being  grown  to  determine  their  yields  and  adaptability 
to  Oklahoma  conditions. 

Com  is  being  grown  in  rotation  as  indicated  and  variety  tests  are 
being  made  for  the  purpose  of  determining  the  value  of  different  varieties. 

Cotton  is  grown  in  rotation  and  variety  tests  are  being  made.  A 
small  gin  has  been  purchased  so  that  this  work  may  be  conducted  more 
satisfactorily  than  heretofore. 
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KaJSr  com  is  grown  in  rotation  and  continuouBly  on  manured  and 
unmannred  soil;  the  improvement  of  Elafir  com  by  breeding  and  seed 
selection  has  been  taken  up  and  its  yields  and  characteristics  are  being 
compared  with  Jerusalem  com  and  milo  maize. 

Forage  crops  such  as  sorghum^  cowpeas,  soy  beans^  rye^  oats  and 
wheat  are  grown  and  pastured  by  hogs,  full  records  being  kept  Variety 
tests  of  cowpeas  and  field  trials  of  soy  beans  are  also  being  made.  Var- 
iety tests  of  peanuts  and  stock  beets  are  being  continued. 

Experiments  in  seeding  alfalfa  on  bottom  and  upland  soils  have 
1>een  in  progress  for  several  years  and  notes  are  kept  on  the  growth  and 
yield  of  various  fields  of  alfalfa.  Methods  of  getting  a  stand  of  Ber- 
muda grass  on  upland  soils  are  being  studied. 

HORTICULTURAL  DEPARTMENT. 

The  horticultural  department  is  carrying  on  twenty-five  distinct 
lines  of  investigation.  In  many  cases,  the  same  plats  and  plants  are 
being  used  in  more  than  one  experiment.  Fourteen  of  these  experiments 
are  variety  tests  and  for  that  reason,  are  continuous  in  their  nature. 
The  plan  is  to  cut  down  the  number  of  varieties  in  each  test  as  rapidly 
as  possible  and  arrange  to  continue  the  tests  on  a  small  scale  only.  These 
tests  have  been  in  progress  for  several  years  and  include  the  following : 
almonds,  apples,  apricots,  blackberries,  cherries,  currants,  dewberries, 
grapes,  peaches,  plums,  quinces,  raspberries,  strawberries,  and  pears. 

An  experiment  in  methods  of  cultivating,  pruning,  and  training 
grapes  is  well  started  and  the  vines  will  bear  their  first  full  crop  this 
year.  It  will  be  at  least  three  years  before  any  definite  conclusions  can 
be  drawn  from  this  experiment.  An  experiment  in  methods  of  culti- 
vating and  pruning  blackberries  has  been  discontinued  because  of 
blackberry  rust  which  destroyed  a  large  number  of  the  plants.  Some 
results  were  secured  and  observations  along  tnis  line  are  being  continued. 

The  experiment  in  apple  orchard  cultivation  has  been  extended  to 
include  the  growing  of  cover  crops  and  will  be  completed  in  two  more 
years.  This  experiment  is  for  the  purpose  of  determining  tbe  relative 
merits  of  different  methods  of  cultivation  and  the  eflPect  of  growing 
early  crops  and  fall  cover  crops  in  the  orchard.     A  study  of  the  cause 
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ftnd  effect  of  wooly  root  has  been  in  progress  for  three  years  but  there 
are  very  few  indications  that  the  work  will  bring  to  light  the  cause  of 
the  trouble.'  The  effect  of  grafting  and  top  working  trees  is  being 
studied  for  the  purpose  of  determining  the  effect  of  grafting  weak- 
growing  trees  in  the  tops  of  strong-growing  trees.  Spraying  for  the 
prevention  of  the  codlin  moth^  using  different  insecticides  and  different 
methods  of  applying  them  is  being  carried  on.  The  effect  of  fertilizers 
on  the  yield  of  tomatoes  and  on  the  relative  weight  of  seed  pulp  and 
solid  fruit  is  being  determined  for  the  second  year.  Different  varieties 
of  beans  and  methods  of  cultivation  are  being  tested.  A  variety  test 
of  ornamental  hedge  plants  has  been  started  for  the  purpose  of  finding 
desirable  hedges  for  this  climate^  the  privet  having  been  seriously  dam- 
aged by  disease*  A  test  of  the  relative  merits  of  different  varieties  and 
species  of  grapes  when  used  as  stock  for  grafting  is  being  made. 

The  native  fruit  bearing  plants  of  the  territory  are  being  studied 
and  are  being  collected  and  planted  as  they  can  be  secured.  The  pur- 
pose of  this  work  is  to  determine  the  value  of  these  native  fruits  as  a 
starting' point  in  developing  varieties  better  adapted  to  our  conditions 
than  imported  varieties. 

BOTANIOAL  AND  ENTOMOLOOIOAL  DEPABTHENT. 

The  department  of  botany  is  studying  varieties  of  castor  beans  for 
the  purpose  of  determining  the  relative  value  of  the  different  varieties 
for  purposes  of  breeding  and  improvement.  This  work  has  been  in 
progress  for  three  seasons.  Little  was  accomplished  last  year  because 
of  damage  to  the  plants  by  the  false  chinch  bug.  Of  about  forty  sorts 
of  castor  beans  used  in  this  work,  twenty  have  been  eliminated.  The 
collection  of  native  grasses  and  plants  is  being  extended  as  opportunity 
arises  and  it  is  hoped,  in  time,  to  cover  the  whole  territory.  Entomo- 
logical work  has  been  done  in  this  department  as  the  occasion  arose, 
chiefly  in  connection  with  the  Hessian  fly  which  appeared  in  a  few  local- 
ities but  which  has  not  yet  done  much  damage. 

OHEMIOAL  DEPARTMENT. 

The  department  of  chemistry  has  made  the  fodder  analyses  of 
samples  from  the  feeding  experiments  and  the  moisture  determinations 
of  the  soil  samples  from  the  field  experiments  of  the  agricultural  depart- 
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ment.  As  opportunity  arose^  work  was  continued  with  the  analyses  of 
red  and  white  Kafir  com.  Much  of  the  time  of  the  department  has  been 
wasted  in  examining  rocks  of  all  sorts  which  continue  to  come  to  the 
station  with  requests  varying  from  assays  to  complete  analyses.  Assays 
and  complete  analyses  are  never  made  of  such  samples^  but  it  has  seemed 
necessary  to  make  mineralogical  examinations  in  more  than  one  hundred 
and  seventy-five  cases  during  the  year.  This  sort  of  thing  has  been  a 
source  of  annoyance  ever  since  the  station  was  established  and  the  work 
which  has  been  done  along  this  line  has  been  without  result^  either  in 
the  discovery  of  a  single  thing  of  value  or  in  convincing  some  of  the 
people  of  the  territory  that  the  minerals  of  most  value  in  the  soil  of 
Oklahoma  are  those  which  are  to  be  extracted  by  the  growing  of  prof- 
itable crops.  Analyses  for  the  purpose  of  determining  the  fitness  of 
waters  for  irrigation  are  made  without  charge  when  sampled  in  accord- 
ance with  directions  which  are  furnished  to  all  applicants.  Many  sam- 
ples of  water  supposed  to  contain  oil  have  been  received.  The  expense 
of  sending  may  be  saved  by  filling  a  bottle  with  the  water  on  which  the 
supposed  oil  fioats  and  setting  it  aside  for  three  days^  shaking  the  bottle 
and  removing  the  stopper  daily.  At  the  end  of  that  time,  the  'oil*  will 
usually  have  settled  to  the  bottom  as  a  flocculent  precipitate. 

BULLETINS  I8ST7ED. 

The  following  bulletins  were  issued  during  the  year: 
No.  69,  September,  1903. 

Reprints  from  Bulletins  Nos.  47,  60  and  62,  and  Annual  Reports, 
8  to  11. 

This  volume  of  reprints  was  made  necessary  by  the  repeated  requests 
of  new  settlers  for  information  contained  in  publications  of  the  station 
which  were  out  of  print.  It  contains  nothing  which,  in  some  form  or 
other,  has  not  been  sent  to  all  of  the  addresses  on  the  mailing  list  and 
was  sent  only  to  those  who  requested  it. 

No.  60,  December,  1903. 

Planting  Trees  for  Posts,  Fuel  and  Windbreaks,  by  0.  M.  Morris. 

A  report  of  the  results  of  experiments  in  tree  planting  made  at  the 
station  and  of  observations  of  the  results  secured  on  farms  in  different 
parts  of  the  territory. 
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Nc.  61,  January,  1904. 

Field  Experiments,  by  P.  C.  Bnrtis  and  L.  A.  MoorhouBe. 

A  report  of  the  results  of  experiments  covering  several  years  with 
sugar  beets  and  mangels  grown  for  stock  feed,  Kafir  corn  and  Indian 
com  grown  on  upland  soil,  and  oats. 

No.  62,  May,  1904. 

Disinfecting  Power  of  Coal-tar  Dips,  by  L.  L.  Lewis>  and  J.  F. 
Nicholson. 

A  report  of  the  results  of  laboratory  tests  of  Car-Sul,  Chloro-Nap- 
tholeum,  Cremoline,  Creolin-Pearson,  Lincoln  Dip,  Moore's  Hog  Bem- 
edy,  and  Zenoleum,  and  of  Mortipest  and  kerosene  emulsion. 

No.  63,  May,  1904. 

Tuberculosis  in  Hogs,  by  L.  L.  Lewis. 

A  report  of  experiments  in  the  transmission  of  tuberculosis  to  hogs 
by  feeding  them  milk  from  tuberculous  cows. 

Press  Bulletins,  Nos.  98  to  109.    These  are  summarized  elsewhere  in 
this  report 

MAILING  LIST. 

The  mailing  list  of  the  station  continues  increasing  at  a  rate  which 
mak^  it  impossible  to  supply  copies  of  bulletins  to  all  who  ask  for  them 
after  they  have  been  sent  to  the  regular  mailing  list.  It  is  most  im- 
perative that  some  provision  be  made  by  the  next  legislature  for  the  pay- 
ment of  a  portion  at  least  of  the  cost  of  printing  station  bulletins  and 
reports.  Unless  this  is  done,  the  station  will  be  compelled  to  delay  the 
publication  of  the  results  of  several  experiments  now  about  completed 
or  to  condense  them  so  that  they  cannot  be  presented  satisfactorily. 
The  states  quite  generally  pay  for  the  printing  of  the  bulletins  of  their 
experiment  stations.  At  the  present  time,  the  mailing  list  contains 
19,289  names.  In  addition  to  this  is  the  official  mailing  list  furnished 
by  the  Office  of  Experiment  Stations  of  the  TJ.  S.  Department  of  Agri- 
culture, making  21,000  copies  of  each  publication  necessary  to  supply 
the  regular  list.  About  five  hundred  requests  for  bulletins  are  received 
each  month  and  at  least  two  thousand  above  the  requirements  of  the 
list  should  be  printed.  This  cannot  be  done  with  the  present  revenue 
of  the  station. 
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C0BBE8P0NDEN0E. 

The  usefulness  of  the  station  through  the  medium  of  correspond- 
ence is  constantly  increasing.  This  is  one  of  the  most  important  means 
of  bringing  the  work  of  the  station  close  to  the  every-day  life  of  the 
farm  and  of  keeping  the  members  of  the  staff  in  close  touch  with  condi- 
tions in  remote  parts  of  the  territory.  All  questions  are  promptly  and 
carefully  answered  and  when  possible,  bulletins  covering  the  subject 
matter  of  the  inquiry  are  sent  so  that  more  complete  information  than 
can  be  given  by  letter  may  be  supplied. 

farmers'  institutes. 

The  station  co-operated  with  the  Board  of  Agriculture  in  the  work 
Ox  farmers'  institutes  by  sending  one  or  more  members  of  its  staff  to 
each  of  the  annual  meetings  of  the  county  institutes  with  two  excep- 
tions. Members  of  the  station  staff  were  present  at  three  other  farmers' 
institutes  and  acted  as  judges  of  livestock  at  four  county  fairs.  The 
traveling  expenses  of  station  workers  who  attend  farmers'  institutes 
should  be  paid  from  funds  other  than  the  Hatch  Fund  and  with  the  ac- 
tive organizations  in  each  county  of  the  territory,  these  expenses  are 
much  greater  than  formerly.  While  it  is  the  duty  of  the  station  to  en- 
courage farmers'  institutes,  those  who  supervise  the  disbursements  of 
the  funds  appropriated  by  Congress  hold  that  the  continuance  of  ex- 
penditure of  tiiis  fund  for  the  payment  of  institute  expenses  is  not  allow- 
able. It  is  of  great  importance  that  station  workers  have  an  opportun- 
ity to  attend  these  meetings  so  that  they  may  present  the  results  of  the 
station's  experiments  and  gather  much  of  practical  value  from  the  other 
speakers  and  the  discussions  and  it  is  hoped  that  provision  may  be  made 
whereby  the  Board  of  Agriculture  will  have  sufficient  fimds  for  the  pay- 
ment of  necessary  traveling  expenses  for  this  purpose. 

BUILDINGS. 

Aside  from  one  cattle  shed,  there  have  been  no  additions  to  the 
building  equipment  of  the  station.  There  is  great  need  for  a  building 
of  sufficient  size  to  accommodate  the  increasing  work  of  the  departments 
of  agriculture,  horticulture,  and  chemistry,  and  of  the  administrative 
offices  of  the  station.    Two  of  the  departments  of  the  station  are  on  the 
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aeccmd  floor  of  Library  Hall  while  the  other  three  are  each  in  diffeient 
buildings^  thuB  materially  interfering  with  the  efficiency  of  the  station's 
work.  The  agricultural  and  allied  work  of  the  college  continues  en- 
croaching upon  the  space  available  for  station  work  and  additional  room 
is  an  imperative  need. 

THB  STAn. 

In  September^  E.  H.  Biley  succeeded  B.  C.  Obrecht  as  Assistant 
in  Animal  Husbandry.  F.  0.  Foster^  Assistant  in  Agriculture,  has 
resigned  and  his  successor  has  not  yet  been  chosen.  A.  G.  Ford,  Asso- 
ciate Chemist,  has  been  appointed  Chemist 

The  division  of  salaries  between  college  and  station  funds  and  of 
the  time  between  teaching  and  experiment  station  work  has  been  satis- 
factorily arranged  and  the  results  are  already  being  shown  in  the  in- 
creased work  which  the  station  is  doing.  There  is  absolutely  no  dis- 
pprition  to  charge  the  station  with  college  expenses;  on  the  oiher  hand, 
the  station  is  now  actually  the  gainer  because  of  its  connection  with  the 
college. 

John  Fields, 
June  30,  1904. 

Director. 
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SUMMAEY  OF  PEESS  BULLETINS. 

A  press  bulletin  is  sent  out  from  the  station  on  about  the  fifteenth 
of  each  month.  These  bulletins  are  sent  only  to  newspapers  and  are 
intended  to  contain  timely  articles  related  to  the  work  of  the  station  and 
the  agricultural  interests  of  the  territory.  They  have  been  printed  in 
the  agricultural  papers  and  in  many  of  the  daily  and  weekly  papers  of 
the  territory.  The  station  appreciates  the  assistance  of  the  editors  who 
have  thus  aided  in  extending  the  station's  usefulness.  Some  of  the  ar- 
ticles may  have  a  permanent  value  and  are  reprinted  in  this  report  for 
convenient  reference.  They  are,  of  necessity,  fragmentary  and,  in  part^ 
a  repetition  of  matter  contained  in  regular  station  bulletins. 


WHEAT  EXPEKIMENTB. 


During  the  season  of  1902-1903  the  following  wheat  experimenta 
were  carried  on:  pasturing  wheat;  early,  medium,  and  late  seeding; 
early,  medium,  and  late  plowing;  continuous  cropping  to  wheat  with 
and  without  manure;  seed  selection,  and  variety  test.  Most  of  these 
lines  of  investigation  have  been  under  way  at  this  station  since  1893 
but  in  the  fall  of  1899  the  plans  were  rearranged  and  modified  with  the 
view  of  closing  some  of  the  experiments  with  the  crop  of  1903-04  at 
which  time  a  complete  bulletin  will  be  issued,  giving  the  results  of  the 
past  ten  years.  In  the  meantime  those  interested  are  referred  to  the 
press  bulletins  for  the  results  that  have  been  obtained  from  year  to  year* 
These  are  reprinted  in  the  annual  reports  of  the  experiment  station. 

EAELY,  MEDIUM  AND  LATE  SEEDING. 

The  plan  of  this  experiment  has  been  to  make  a  seeding  the  middle 
of  September  for  early  seeding,  the  middle  of  October  for  medium 
seeding,  and  the  middle  of  November  for  late  seeding.  Six  large  plots 
were  prepared  in  every  respect  alike  and  two  of  them  seeded  on  Sep- 
tember 16,  and  two  on  October  13,  but  at  no  time  between  the  seventh 
of  November  and  late  spring  was  the  ground  dry  enough  to  seed,  so  the 
late  seeding  had  to  be  abandoned  for  this  season.     The  following  are 
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the  results  for  the  past  season  and  the  averages  for  the  three  and  four 
years: 

Grain  Bu.    Average  for 
Per  Acre    Four  Years 

Early  Seeding 30.6  31.82 

Medium  Seeding 28.7  31.06 

Late  Seeding ♦20.49 

♦Average  for  three  years. 

Bed  Russian  wheat  has  been  used  in  this  experiment  and  seeded 
on  all  plots  at  the  rate  of  1  1-2  bu.  per  acre.  The  crop  of  1902-03  was 
of  the  very  finest  quality.  The  yield  and  quality  of  the  grain  from  the 
September  and  October  seedings  usually  differs  very  little.  The  Sep- 
tember seeding  usually  affords  more  pasture  and  during  some  seasons 
on  rich  soils  suffers  if  it  is  not  pastured.  The  October  seeding  is  less 
likely  to  be  hurt  in  the  fall  by  such  insects  as  grasshoppers,  chinch  bugs, 
and  Hessian  fly.  The  November  seeding  is  usually  very  uncertain  and 
backward  and  the  crop  is  always  more  affected  by  rust  which  often  makes 
the  quality  very  poor. 

EARLY,  MEDroM,  AND  LATE  PLOWING. 

Two  plots  were  plowed  July  16  for  early  plowing,  two  August  18 
for  medium  plowing,  and  two  September  13  for  late  plowing.  All  were 
plowed  about  eight  inches  deep,  rim  over  with  the  disk  immediately  after 
plowing  and  then  worked  down  at  intervals  as  showers  fell.  As  usual 
the  July  plowing  was  performed  with  much  greater  ease  than  the  later 
plowings  and  before  the  weeds  or  grass  had  made  much  of  a  start.  The 
August  and  September  plSwings  were  done  wtih  great  difficulty  and 
the  ground  plowed 'up  very  lumpy  and  was  very  open  and  rough  even 
after  going  over  with  disk.  But  this  difference  in  condition  was  nearly 
all  obliterated  by  a  fall  of  three  inches  of  rain  in  September  after  the 
late  plowing  was  done.  What  little  difference  existed  in  the  different 
treatments  after  the  September  rains  was  entirely  overcome  by  a  fall 
of  7.78  inches  of  rain  in  November,  hence  the  plots  might  be  said  to 
be  all  of  the  same  treatment  for  the  past  season.  All  were  seeded  on 
October  7  with  Fulcaster  wheat  at  the  rate  of  1  1-2  bu.  per  acre. 

The  following  are  the  results  for  the  past  season  and  the  average 
for  four  years: 
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Grain  Bu.  Average  for 
'  Per  Acre  Four  Years. 

Early  Plowing  (July)  26.1  30.00 

Medium  Plowing  (August 26.9  27.07 

Late  Plowing  (September)  27.2  25.65 

The  wheat  from  these  plots  tested  61.6  lbs.  and  was  of  a  very  fine 
quality.  July  usually  affords  an  opportimity  for  plowing  wheat  ground 
while  it  is  moist  and  before  the  weeds  and  grass  have  started  much^  and 
while  it  is  in  a  condition  to  plow  with  the  greatest  ease  and  economy. 
If  given  proper  tillage  after  plowing^  seldom  is  there  a  season  so  dry  but 
what  sucdi  plowing  is  in  good  shape  for  seeding  at  the  proper  time. 
Ground  that  is  not  plowed  until  August  or  September  is  generally  dry 
and  hard  and  covered  with  weeds  and  grass,  many  of  which  have  gone 
to  seed.  Such  ground  is  usually  plowed  with  the  greatest  difficulty  and 
it  is  only  by  taking  advantage  of  every  light  shower  that  falls  that  it 
can  be  got  in  proper  tilth  by  seeding  time.  As  a  rule  it  is  very  dry, 
cloddy  and  open  at  seeding  time  and  the  seed  starts  poorly  and  if  good 
rains  do  not  come  in  the  fall  the  crop  is  very  light  as  compared  with 
early  plowing. 

WHEAT,  CONTINUOUS,  WITH  AND  WITHOUT  MANURE. 

In  1893  an  acre  of  virgin  soil  was  laid  out  and  seeded  to  wheat  and 
continuously  cropped  to  wheat  without  the  addition  of  fertilizer  or 
manure  of  any  kind  until  the  fall  of  1898  when  it  was  divided  into  two- 
plots.  One  of  these  received  a  coat  of  barnyard  manure  at  the  rate  of 
15  tons  per  acre  in  the  fall  of  1898^  and  another  application  at  the  rate 
of  11  tons  per  acre  in  the  fall  of  1899.  Since  then  no  manure  or  fer- 
tilizer has  been  applied.  The  other  half  of  the  acre  has  been  continued 
as  started  in  1893,  no  manure  or  fertilizer  being  applied.  The  oontin* 
uous  cropping  of  wheat  has  been  followed  on  both  plots. 

The  fall  of  1902  these  two  plots  were  in  fine  condition  for  seed- 
ing. They  were  seeded  on  October  8  and  Fultz  wheat,  as  in  most  cases 
during  former  years,  was  used  and  at  the  rate  of  1  1-2  bu.  per  acre. 

The  following  are  the  results  for  the  past  season  and  the  average 
for  five  years,  and  the  bushels  of  grain  produced  per  acre  in  the  five 
years. 
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Test  1902-8  yield  per  acre  Av.  per  acre  Bu.  per  acre 

per  bu.  Grain  ba.       Straw  tons        for  5  years  in  6  years 

Plot  1,  Manured _.  M.7  87.©  2.16  80.02  160.1 

Plot  2,  Unmanitred 61.7  20.8  IJIO  18.74  08.7 

The  wheat  from  both  plots  was  of  a  very  fine  quality.  According 
to  the  above  table>  four  years  after  any  manure  had  been  applied  the 
manured  plot  made  7.3  bu.  per  acre  more  than  the  unmanured^  which 
at  the  price  of  wheat  at  thrashing  time  would  amount  to  $4.P8.  In  the 
fiye  years  the  manured  plot  yielded  at  the  rate  of  66.4  Jbu.  more  of  wheat 
per  acre  than  the  unmanured  plot^  which  at  50  cents  per  bu.  would 
amount  to  $28.20^  the  pay  for  applying  26  tons  of  manure  on  an  acre 
of  ground.  The  expense  of  harvesting  and  thrashing  the  larger  yield 
oa  the  manured  plot  is  not  taken  into  consideration. 

YASIETIES  AND  SEED  SELECTION. 

Twenty-five  varieties  were  under  test  the  past  season.  Most  of 
them  have  been  grown  on  the  station  farm  since  the  season  of  1892-93 
and  were  selected  as  the  most  promising  kinds  from  a  list  of  over  250 
grown  at  the  station  that  season.  New  varieties  have  been  introduced 
from  year  to  year  as  any  were  found  with  merit  enough  to  make  it  worth 
while  to  try  them.  It  might  be  said  here  that  no  new  variety  has  been 
found  that  gives  any  better  yield  than  some  of  the  old  established  varie- 
ties that  have  been  taken  care  of  and  seed  graded  from  year  to  year  with 
the  fanning  mill. 

The  following  are  the  yields  for  the  past  season  of  the  most  impor- 
tant varieties:  Bed  Bussian,  Missouri  Blue  Stem,  Pickaway,  Early 
Bed  Clawson,  German  Emperor,  New  Bed  Wonder,  Big  English,  Sibley's 
New  Golden,  Crimean,  Paris,  and  Fultzo-Mediterranean  ranged  in 
yield  per  acre  from  36  to  39  1-2  bu.  Fulcaster,  Early  Bipe,  Turkey, 
Oregon  Bed,  and  Gypsy  Amber  yielded  from  33  to  36  bu.  per  acre; 
Pultz,  Eversaw,  Weissenburg  ran  from  30  to  33  bu.  per  acre. 

The  season  of  1902-03  on  the  whole  was  quite  favorable  to  a  large 
wheat  crop  of  fine  quality.  Heavy  rains  fell  in  September,  the  fall  for 
the  month  being  4.64  inches,  and  in  November  the  conditions  were  ex- 
treme as  7.78  inches  fell  in  that  month.  Enough  fell  in  that  month 
to  keep  the  soil  wet  until  a  short  poriod  during  the  first  week  in  May 
when  the  ground  in  wheat  fields  was  getting  a  little  dry  but  this  spell 
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was  broken  early  in  the  month  and  9.27  inches  fell  before  the  close. 
The  fall  for  April  and  June  was  light  for-  those  months  but  sufficient 
for  a  maximum  growth  of  wheat.  Cool  weather  kept  the  rust  from 
developing  to  a  dangerous  extent  and  the  wet  weather  literally  exter- 
minated the  chinch  bugs  for  the  time. 

(August,  1903.) 


PASTURING  WHEAT. 


This  work  was  started  the  fall  of  1902  and  will  be  continued  sev- 
eral years.  Due  to  the  exceptionally  wet  season^  the  plans  as  laid  out 
were  interfered  with  and  had  to  be  modified  for  the  occasion.  Dur- 
ing the  whole  season,  with  the  exception  of  very  short  intervals,  the 
ground  was  too  wet  to  pasture  without  tramping  it  quite  badly.  Some 
few  farmers  took  the  precaution  of  turning  their  stock  on  their  wheat 
only  when  the  ground  was  frozen  but  these  times  were  few  and  of  short 
duration,  and  most  of  the^  fields  of  wheat  in  this  locality  were  pastured 
continuously  and  much  of  the  time  the  stock  would  sink  into  the  mud  as 
deep  as  the  ground  was  plowed. 

The  plots  with  which  our  experiment  was- carried  on  were  located 
on  a  field  of  wheat  belonging  to  a  farmer  who  lived  a  short  distance  from 
the  station.  The  land  might  be  said  to  be  third  bottom,  rather  a  heavy 
soil,  somewhat  flat  in  location  but  fairly  well  drained.  The  wheat  was 
seeded  late  in  September  and  early  in  October.  The  ground  had  been 
plowed  and  heavy  rains  at  the  time  of  seeding  settled  it  and  put  it  in 
fine  shape  and  gave  the  wheat  a  good  start.  Seven  and  three-quarters 
inches  of  rain  fell  in  November  and  the  month  was  extraordinarily  wet. 
By  the  first  of  December  the  wheat  had  made  a  moderate  growti  and 
the  owner  of  the  field  turned  horses  and  cattle  into  the  field  at  this 
time;  some  care  being  taken  to  let  them  on  in  the  mornings  when  the 
ground  was  frozen  and  remove  them  for  a  portion  of  the  day  during 
times 'when  the  ground  was  very  soft.  This  precaution  was  not  fol- 
lowed very  closely  during  the  latter  part  of  the  season.  The  spring 
growth  of  wheat  made  a  good  start  early  in  March  and  the  pasturing  was 
continued  until  March  31,  when  the  stock  was  removed.  The  field  was 
well  tramped  and  eaten  over  and  was  full  of  tracks  two  and  three  in- 
ches deep.     For  use  in  our  experiment  half-acre  plots  were  laid  out  in 
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the  above  field  and  each  plot  fenced,  with  the  exception  mentioned  later, 
60  that  they  could  be  pastured  as  little  or  as  much  as  we  desired  with 
the  stock  running  in  the  field,  by  leaving  the  gates  on  the  plots  open  or 
shut.  The  following  is  the  treatment  given  the  different  plots  and  the 
effects. 

PLOTS  VII.  VIII.  AND  IX — FIELD  PASTUBED. 

These  plots  were  unfenced  and  all  received  the  same  treatment  as 
the  rest  of  the  field  in  which  they  were  located,  which  has  been  noted 
above. 

PLOT  VI — ^HEAVY  WINTER  PASTURED. 

This  consisted  of  the  cattle  being  turned  on  to  this  plot  in  December 
and  being  allowed  there  most  of  the  time  until  February  5.  During 
that  time  the  ground  was  badly  punched  up  and  the  wheat  cropped  off 
fairly  close.  Taking  the  stock  off  in  the  early  spring  gave  the  wheat 
a  chance  to  get  a  good  early  start. 

PLOT  III — LIGHT  WINTER  PASTURED. 

This  consisted  of  allowing  the  stock  on  this  plot  a  few  days  early 
in  February  when  the  ground  was  in  fair  shape  and  it  was  tramped  up 
but  very  little. 

PLOT  I — LATE  SPRING  PASTURED. 

This  treatment  consisted  of  turning  the  stock  on  this  plot  March 
31,  and  then  shutting  five  or  six  head  of  cattle  on  the  plot  April  8th 
and  every  day  thereafter  until  the  14th,  with  the  exception  of  the  10th 
when  the  ground  was  too  wet.  At  the  time  of  turning  the  stock  on, 
the  growth  was  fine  and  large  and  when  the  stock  was  taken  off  the. 
wheat  was  eaten  very  close  to  the  ground,  and  the  ground  tramped 
more  or  less. 

PLOT  II — VERY  LIGHT  WINTER  PASTURED  AND  LATE  SPRING  PASTURED. 

This  plot  was.  treated  the  same  as  Plot  I  with  the  exception  that 
it  was  pastured  a  few  days  early  in  February. 

PLOTS  IV  AND  V— NOT  PASTURED. 

As  might  be  inferred,  at  no  time  during  the  season  did  these  plots 
have  any  stock    on  them.     While  there   was  a  fairly   vigorous  growth 
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on  these  plots,  at  no  time  did  it  reach  the  stage  where  there  was  any 
danger  of  it  smothering  out  or  lodging  like  wheat  which  is  not  pas* 
tured  does  quite  frequently  in  this  country. 

The  following  is  the  yield  per  acre  of  the  different  treatments: 

Grain  Bu.    Straw  Tons. 
Per  acre. 

Field  Pastured 20.5  1.17 

Heavy  Winter  Pastured 18.7  1.06 

Light  Winter  Pastured  20.9  1.3* 

Light  Winter  and  Late  Spring  Pastured 10.7  .88 

Late  Spring  Pastured 14.0  M 

Not  Pastured 23.2  1.49 

The  quality  of  the  wheat  from  the  spring  pastured  plots  was  quite 
inferior  to  that  of  the  others,  testing  58  lbs.  while  that  from  the  otiiexs 
tested  from  61  to  63  lbs.  per  bushel.  The  unpastured  plots  were  the 
earliest  in  maturing,  but  were  very  little  different  from  the  others, 
with  the  exception  of  the  spring  pastured  plots,  and  as  compared  with 
these  there  was  several  days  difference. 

No  rust  or  chinch  bugs  bothered  these  plots  to  speak  of  and  every- 
thing was  favorable  for  a  good  crop.  The  continued  wet  weather  might 
be  said  to  have  made  the  conditions  for  pasturing  unfavorable,  but  it 
was  quite  fortunate  that  rains  continued  up  to  harvest  so  as  not  to  al- 
low the  ground  to  bake  af  t^r  being  tramped  while  wet  Just  about  the 
time  the  wheat  was  heading,  the  ground  was  getting  quite  dry  and  if 
this  little  drouth  had  not  been  broken  just  when  it  was  by  abundant 
rain  it  is  doubtful  if  the  wheat  on  the  pastured  ground  would  have  been 
worth  cutting.  If  the  conditions  had  been  suitable  for  the  development 
of  the  rust,  the  pastured  plots,  particularly  the  spring  pastured,  would 
have  suffered  much  more  than  the  plots  not  pastured. 

(September,  1903.) 


DELATED  QEBMINATION   OF  WHEAT. 


Because  of  unusually  dry  weather  in  some  portions  of  Oklahoma,, 
some  of  the  fall  sown  wheat  has  not  yet  germinated  and  there  is  much 
discussion  as  to  whether  or  not  a  crop  of  wheat  may  be  expected  under 
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ffDch  conditions.  Some  of  the  wheat  germinated  after  it  was  sown  and 
died  back  later.  It  is  not  probable  that  such  wheat  will  produce  much 
of  a  crop  and  it  would  be  better  to  plant  this  land  to  some  spring  crop, 
rather  than  let  the  wheat  remain.  Where  the  whole  plant  has  died, 
there  is  of  course  no  possibility  of  a  crop  being  produced. 

If  the  weather  continues  dry  until  about  the  first  of  March^  and 
then  there  are  rains  followed  by  open  weather  without  hard  freezes^  the 
wheat  which  has  not  yet  germinated  may  be  expected  to  grow  and  to 
make  a  fair  crop  of  late  wheat  Bains  followed  by  cold  weather  will 
almost  certainly  rot  the  seed  and  a  hard  freeze  just  as  the  wheat  is  com- 
ing up  will  greatly  weaken  it.  But  if  there  is  no  serious  interruption 
in  the  growth  of  the  wheat  after  it  starts^  yields  much  the  same 
as  those  secured  from  late  fall  seeding  in  the  usual  season  may  be  ob- 
tained. The  ripening  will  be  delayed  and  there  will  be  more  damage 
from  rust,  if  weather  conditions  are  normal,  than  on  wheat  which  ripens 
earlier.  On  the  farm  of  the  experiment  station,  wheat  sown  in  No- 
vember has  yielded  but  two-thirds  as  much  as  that  sown  in  September 
and  October  and  of  a  very  inferior  quality. 

Those  who  have  wheat  which  has  not  yet  germinated  should  watch 
conditions  closely  and  unless  there  is  a  good  chance  for  the  wheat  to 
grow,  early  in  March  ,oat8,  barley,  or  emmer  (speltz)  should  be  sown 
on  the  same  land  disturbing  the  wheat  as  little  as  possible.  Such  wheat 
as  may  grow  will  not  damage  the  value  of  these  crops  as  feed.  Then 
if  other  portions  of  the  wheat  field  are  not  doing  well  in  April,  other 
spring  crops  may  be  planted.  (January,  1904.) 


THE  OATS  CROP. 

The  oats  crop  in  Oklahoma  was  cut  short  last  season  by  rust,  and 
there  are  indications  that  there  will  be  a  diminished  acreage  of  oats  this 
spring.  There  is  a  fair  profit  in  growing  oats  in  Oklahoma  and  even 
including  the  low  yield  of  last  year,  the  average  yield  of  oats  on  the 
experiment  station  farm  for  the  past  four  years  has  been  forty-three 
bushels  of  grain  and  one  and  one-third  tons  of  straw  per  acre.  The 
Texas  Bed  variety  has  given  the  highest  yield  of  the  varieties  tried  and 
is  quite  generally  grown. 

Early  seeding  of  oats  is  desirable.     The  first  of  February  is  not 
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too  early  in  open  seasons  but  seeding  during  the  first  half  of  March  us- 
ually gives  as  good  results  as  earlier  seedings.  There  is  a  rapid  falling 
off  in  seedings  made  after  the  middle  of  March. 

Oats  do  best  on  a  well-settled  seed  bed.  If  the  ground  is  to  be 
plowed,  it  should  be  done  in  the  fall  or  winter.  The  success  of  the  crop 
depends  largely  on  the  compactness  of  the  seed  bed.  If  the  land  was 
in  a  cultivated  crop  the  previous  season  and  was  kept  in  good  tilth  it 
is  doubtful  if  it  is  economy  to  plow  it  for  oats.  It  should,  however,  be 
well  worked  with  a  disk  harrow  or  cultivator.  (Jetting  the  crop  in  early 
is  of  more  importance  than  is  any  special  method  of  preparing  the  soil. 

A  liberal  seeding  pays.  It  keeps  the  weeds  from  starting  and  the 
plants  do  not  tiller  as  much  as  with  thin  seeding.  The  heading  and 
ripening  are  more  uniform  and  the  crop  will  not  suffer  as  much  from 
rust  because  the  plants  will  not  grow  rank  and  they  will  mature  earlier. 
Three  bushels  of  seed  per  acre  are  sown  on  the  station  farm.  On  poorly 
prepared  ^ound,  more  than  this  should  be  used.  Drilled  oats  are  not 
as  likely  to  suffer  from  short  dry  spells  in  the  spring  as  are  oats  broad- 
casted and  harrowed  in.  Plowing  or  cultivating  oats  in  usually  gives 
an  irregular  stand.  (January,  1904.) 


SEED  FOR  SPRING  CROPS. 


During  the  fall  and  winter  is  the  time  for  the  selection  of  seed 
for  spring  crops.  When  tlie  rush  of  spring  work  comes  on,  there  will 
be  no  time  for  it.  If  the  seed  com  was  not  selected  in  the  field,  it  should 
be  picked  out  at  once  from  your  own  com  or  from  the  best  grown  locally 
under  conditions  similar  to  yours.  Uniform  ears  vri.th  uniform  grains 
so  that  they  will  be  dropped  regularly  by  the  planter,  should  be  chosen, 
and  in  shelling,  the  grains  on  the  butts  and  tips  should  be  discarded 
because  of  their  irregularity.  Without  regularity  in  the  size  and  shape 
of  the  grains,  no  form  of  dropper  will  give  a  perfect  stand  which  is  es- 
sential to  a  large  yield. 

Kafir  com  affords  an  opportunity  for  improvement  by  seed  selec- 
tion. It,  as  well  as  corn,  is  best  selected  in  the  field,  but  if  this  has 
not  been  done,  uniform  heads  with  large  grains  should  be  selected  and 
stored  in  a  dry  place.  Much  of  the  Kafir  com  which  is  being  grown 
in  Oklahoma  is  badly  mixed  because  of  neglect  in  the  selection  of  seed. 
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Cottonseed  should  have  been  selected  from  the  early  pickings  and 
stored  in  thin  layers  so  /is  to  prevent  heating.  The  oats  crop  last  sea- 
son was  light  and  seed  oats  should  be  run  through  a  fanning  mill  for 
the  purpose  of  removing  the  light  material.  Unless  this  is  done,  it  will 
be  difl5cult  to  determine  how  much  good  seed  is  sown  and  much  of  the 
poor  seed  will  result  in  weak  plants  that  will  produce  an  inferior  crop 
or  none  at  all. 

Careful  and  continued  seed  selection  on  the  farms  of  Oklahoma 
will  pay  many  times  for  the  work.  Plants  become  adapted  to  the  con- 
ditions imder  which  they  are  grown  and  while  it  is  desirable  to  try  new 
varieties  from  other  localities,  such  new  seed  should  never  be  used  for 
the  entire  acreage  of  any  of  the  staple  crops.  After  the  new  varieties 
become  acclimated,  they  may  be  found  better  than  those  commonly  grown. 
If  such  is  the  case,  locally  grown  seed  will  then  be  on  hand  for  the  entire 
crop  and  there  will  be  no  loss.  (December,  1903.) 


OHOOSINO  S££D  CORN. 


Many  of  those  who  grow  com  are  firm  in  the  opinion  that  it  is 
necessary  to  'change  seed'  frequently.  They  say  that  their  own  variety 
or  strain  of  corn  has  'run  out'  and  that  they  must  buy  vigorous  seed  from 
some  other  locality.  Is  this  necessary?  Must  growers  of  com  every 
few  years  buy  high-priced  seed  in  order  to  maintain  their  yields?  It 
seems  that  the  answer  to  these  questions  is  another  question:  How 
did  the  man  who  sells  the  new  and  vigorous  seed  keep  it  from  'running 
ouf  while  he  was  growing  it?  Dosen't  the  whole  proposition  appear 
absurd? 

It  is  true  that  the  com  which  has  been  grown  may  be  giving  dimin- 
ishing yields  of  inferior  quality  and  that  purchased  seed  com  may  yield 
more  and  of  a  much  better  quality.  But  the  difference  it  not  due  to 
any  unavoidable  tendency  to  deterioration  inherent  in  the  com  plant. 
It  is  largely  the  result  of  differences  in  the  manner  of  selecting  the  seed. 
If  the  seed  com  has  been  collected  for  several  years  by  gathering  it  up 
with  a  scoop  shovel  from  the  leavings  in  the  com  crib  in  the  spring 
and  if  the  seed  which  is  purchased  was  grown  by  a  man  who  practiced 
proper  methods  of  seed  selection,  the  difference  is  accounted  for.    It 
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is  in  the  nature  of  the  man  and  not  in  that  of  the  com  plant  that  the 
trouble  lies. 

Oklahoma  is  justly  famed  for  the  wheat  which  its  farms  produce, 
yet  in  1899,  the  only  year  for  which  figures  are  available,  the  value  of 
the  com  crop  of  the  territory  was  only  $300,000  less  than  that  of  the 
wheat  crop,  the  yield  being  a  little  less  than  29  bushels  per  acre. 

There  are  few  localities  where  com  is  grown  that  do  not  now  pos- 
sess types  of  com  adapted  to  the  conditions  existing  there.  A  few  farm- 
ers grow  better  com  and  more  of  it  than  their  neighbors.  They  are 
more  or  less  careful  in  the  selection  of  their  seed  com  and  it  is  from 
their  cribs  that  seed  should  now  be  selected  for  next  season's  crop.  If 
possible  the  selection  should  be  made  from  com  grown  on  similar  soil 
and  in  a  location  similar  to  that  on  which  it  is  to  be  grown,  for  com 
becomes,  under  proper  selection,  adapted  to  its  environment.  A  sort 
of  com  that  yields  abundantly  on  rich  bottom  land  will  be  out  of  place 
on  drier  uplands.  Com  that  has  become  adapted  to  upland  conditions 
will  not  be  at  its  best  on  rich  bottom  lands. 

Having  found  a  desirable  type,  pick  out  enough  seed  com  for  your 
next  crop.  Take  your  time  to  it  for  each  bushel  of  that  seed  com  ought 
to  bring  from  250  to  400  bushels  of  com  next  f«ll  and  it  is  worth  spend- 
ing time  upon. 

First  find  an  ear  that  may  be  used  as  a  standard  by  which  the  others 
may  be  measured.  It  should  not  be  the  largest  ear  in  the  crib  but  it 
should  have  deep,  wedge-shaped  kernels  compactly  laid  on  in  uniform 
rows,  a  medium  sized  cob,  and  its  butt  and  tip  well-filled.  The  pro- 
portion of  length  of  ear  to  circumference  should  be  about  four  to  three ; 
for  bottom  land,  the  ear  may  be  10  inches  long  and  7  1-2  inches  in  cir- 
cumference; it  may  be  9  by  7  or  8  by  6  for  thinner  soils.  The  grains 
on  the  ear  should  be  imiform  in  size,  color,  and  shape,  thus  showing 
that  the  variety  characteristics  are  well  fixed.  If  the  com  is  white,  the 
cob  should  be  white;  if  yellow,  the  cob  should  be  red. 

With  this  ear  as  a  guide,  pick  out  about  twice  as  much  com  as  will 
be  needed  for  seed  for  next  season's  crop  and  take  it  home  for  study 
and  selection  as  you  find  time.  It  would  have  been  better  if  this  com 
had  been  selected  in  the  field  so  that  the  character  of  the  plants  as  well 
as  of  the  ears  might  have  been  observed.    Ifs  too  late  for  that  now,  but 
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this  should  be  done  next  fall.  Go  over  the  com  carefully  and  choose 
from  it  an  adequate  supply  for  seed^  remembering  that  about  one-fourth 
of  it  is  to  be  discarded  during  the  shelling. 

A  good  stand  of  plants  is  required  for  a  large  yield  of  com  and  to 
secure  a  uniform  ^tand,  all  of  the  grains  of  seed  com  must  be  as  nearly 
as  possible  of  one  size  and  shape.  For  this  reason^  the  grains  on  the 
butts  and  tips  of  the  ears  and  ears  with  imperfectly  shaped  grains 
should  be  discarded  when  shelling  and  after  the  com  is  shelled,  it  should 
be  picked  over  and  all  imperfect  grains  and  trash  removed. 

A  germinating  test  should  be  made.  Put  25  grains  on  moist  paper 
in  a  cigar  box  and  cover  them  with  a  moistened  cloth.  Tie  the  lid  of 
the  box  down  and  set  in  a  moderately  warm  room.  At  least  23  of  the 
25  grains  should  have  sprouted  before  the  end  of  five  days.  The  amount 
of  seed  to  be  sown  should  be  increased  proportionately  or  other  seed 
procured  if  less  than  this  number  germinate. 

Try  the  plates  on  your  corn  planter  and  keep  changing  them  until 
the  kemels  are  dropped  regularly  at  the  distances  apart  which  have  been 
found  best  in  your  locality.  Without  regular  dropping,  a  good  stand 
cannot  be  secured  and  without  it,  maximum  yields  are  impossible. 

All  of  this  may  appear  to  be  a  lot  of  trouble  and  expense  but  com 
returns  from  200  to  400  times  the  amount  of  seed  required  and  the  work 
pays  well.  It  is  by  the  use  of  such  methods  that  the  yield  of  com  per 
acre  has  been  increased  more  than  one-fifth  in  ten  years  in  Illinois  and 
one-eighth  in  Indiana.  There  is  no  grower  of  com  in  Oklahoma  who 
cannot  carry  out  the  foregoing  suggestions  and  profit  largely  by  it. 
The  character  of  seed  com  is  of  the  highest  importance,  for  com  is 
almost  essential  to  the  profitable  production  of  live  stock,  and  any  sys- 
tem of  farming  that  does  not  include  livestock  in  it  is  incomplete. 

(February,  1904.) 


COMPARATIVE  YIELDS  OF  KAFIB  CORN  AND  INDIAN  CORN. 

Oklahoma  farmers  are  fortunate  in  having  at  their  disposal  a  large 
variety  of  crops  from  which  selections  can  be  made  to  suit  any  locality 
or  particular  line  of  farming.  When  commencing  to  plan  for  the  var- 
ious crops  which  are  to  be  planted  on  the  different  fields  of  the  farm 
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it  is  important  that  the  characteristics  of  the  crops  that  are  to  be  select- 
ed be  considered.  Plants^  like  animals^  have  inherent  qualities  and 
these  qualities  have  to  be  taken  into  account  when  it  is  contemplated 
to  place  a  certain  plant  within 'a  given  environment  or  use  a  special 
breed  for  a  special  purpose.  No  intelligent  farmer  would  think  for 
a  moment  of  placing  a  large  herd  of  Jersey  cows  on  bis  ranch  and  ex- 
pect to  produce  first  class  beef  cattle  for  the  market  He  would  select 
cows  from  the  list  of  beef  breeds  taking  those  individuals  which  are 
best  adapted  to  range  conditions.  Climate  and  soil  are  determining 
factors  in  such  a  choice.  In  northern  sections  where  the  winters  are 
somewhat  severe  and  pastures  furnish  a  scanty  fare,  the  shaggy  black 
with  his  thick  coat  and  long  hair  is  well  fitted  to  withstand  such  treat- 
ment while  in  other  sections  greater  success  would  be  attained  if  the 
roans  or  white-faced  cattle  were  selected.  The  qualities  that  are  char- 
acteristic of  these  breeds  were  not  taken  on  in  a  single  year,  but  became 
fixed  in  the  course  of  many  decades  through  the  patient  work  of  the 
breeder  who  labored  continually  with  a  definite  purpose  in  view. 

Since  care  and  judgment  must  be  exercised  in  the  selection  of  breed- 
ing stock  in  order  to  gain  a  certain  end,  the  selection  of  crops  demands 
as  much  if  not  greater  attention  where  the  highest  standard  is  to  be 
reached.  In  the  semi-arid  sections  of  the  west  farmers  do  not  pretend 
to  cultivate  the  red  clover  plant  because  they  already  have  at  hand  that 
king  of  forage  plants,  alfalfa,  which  is  so  well  adapted  to  the  soil  and 
climate  of  this  country.  It  is  true  that  plants  can  be  placed  under 
conditions  that  are  not  congenial  and  by  persistent  effort  the  habita  of 
the  plant  may  be  so  changed  that  it  will  thrive  under  such  surroundings. 
In  other  words  it  might  be  said  that  the  plant  has  acquired  certain 
qualities  which  enable  it  to  adapt  itself  to  the  changed  conditions.  The 
question  that  arises,  however,  is  one  of  expediency.  Will  it  not  jMiy 
to  give  attention  almost  exclusively  to  the  improvement  of  those  plants 
which  are  at  the  present  time  best  adapted  to  our  peculiar  needs? 

In  making  a  comparison  of  the  3nelds  of  Kafir  com  and  Indian 
com  which  have  been  obtained  within  the  past  four  years  it  is  advisable 
to  consider,  not  only  the  character  of  the  soil  and  season,  but  also  the 
adaptation  of  these  crops  to  Oklahoma  conditions.  Kafir  com  is  a 
native  of  South  Africa.  Prior  to  its  introduction  into  America  the 
plant  was  cultivated  in  places  where  the  climate  is  hot  and  dry.  Thus 
Kafir  com  has  acquired  certain  qualities  which  enable  it  to  overcome 
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adverse  conditions  such  as  periods  of  prolonged  drouth  or  excessively 
hot  weather.  These  qualities  which  are  so  advantageous  have  become 
more  intensified  as  the  plant  has  been  introduced  and  grown  in  those 
portions  of  thd  country  where  adverse  conditions  are  met.  Kafir  com 
grows  best  on  rich  mellow  soils,  but  at  the  same  time  good  crops  can  be 
raised  on  medium  and  upland  soils  where  the  supply  of  plant  food  is 
not  as  abundant  as  in  bottom  lands. 

Indian  corn  in  indigenous  to  America  and  appears  to  thrive  best 
in  those  sections  of  the  country  where  the  July  temperature  ranges  be- 
tween 70  and  80  degrees  F.  Eainfall  aflPects  the  yield  to  quite  a  marked 
extent,  and  in  the  semi-arid  districts  high  yields  are  not  certain  unless 
irrigation  is  resorted  to.  Average  uplands  soils  in  Oklahoma  are  not 
especially  adapted  to  the  growth  of  Indian  corn.  During  favorable 
seasons  good  yields  can  be  expected  from  fields  of  this  description,  but 
past  experience  would  lead  one  to  form  the  opinion  that  the  season 
cannot  be  depended  upon.  Consequently,  it  would  be  wisdom  to  plant 
the  crop  that  will  invariably  give  a  fair  return.  In  Oklahoma  there 
are  large  areas  of  farm  land  that  belong  to  the  class  just  described  and 
many  farmers  are  endeavoring  to  raise  Indian  com  on  such  land.  Their 
attention  may  not  have  been  directed  to  the  fact  that  greater  profits  can 
be  secured  by  growing  Kafir  com  on  this  type  of  soil.  In  the  follow- 
ing table  a  comparison  is  made  of  the  results  obtained  at  the  Experi- 
ment Station  on  unmanured,  medium  upland  soil  during  the  past  four 
years: 

Kafir  com  per  A.  Indian  com  per  A. 

Lbs.  of  Lbs.  of  Lbs.  of  Lbs.  of 

Year  Stover  Grain  Stover  Grain 


1900 

4600 

1744 

3260 

1063 

1901 

4330 

1506 

1380 

5 

1902 

4500 

1154 

1424 

1440 

1903 

4360 

1620 

1740 

979 

Av'g 

4  yre. 

4422 

1506 

1951 

622 

In  examining  these  figures  it  will  be  noted  that  Indian  com  was 
a  complete  failure  during  the  season  of  1901  taking  grain  alone  into 
consideration,  while  Kafir  com  gave  a  very  fair  return.  Again,  tak- 
ing the  yields  which  are  given    for  Indian  corn  for  four    consecutive 
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years,  wide  variations  are  apparent  both  in  yield  of  grain  and  in  yield 
of  stover.  With  Kafir  com,  however,  the  results  are  quite  uniform 
throughout  the  entire  period.  The  average  yield  of  Kafir  com  for  the 
four  years  is  884  lbs.  per  acre  in  advance  of  the  average  yield  made  by 
Indian  com.  The  difference  in  the  average  amount  of  stover  produced 
by  these  two  crops  is  2471  lbs.  in  favor  of  Kafir  com. 

A  study  of  these  results  brings  out  two  important  facts: 

First,  Kafir  com  has  given  fair  yields  under  adverse  conditions  and 
for  average  upland  soil  may  be  depended  upon  to  give  better  results  than 
Indian  com. 

Second,  The  hot,  dry  weather  which  occurs  about  the  time  that 
Indian  com  is  tasseling  is  very  detrimental  to  the  process  of  fertiliza- 
tion. This,  in  part  at  least,  is  an  explanation  for  exceedingly  low  yields 
during  certain  seasons.  (March,  1904.) 


FOBAOE  RAPE. 


Each  succeeding  year  demonstrates  the  value  of  rape  as  a  forage 
crop  in  Oklahoma.  This  crop  makes  a  rank,  succulent  growth  on  good 
rich  soil  and  is  pastured  off  while  green  or  is  cut  and  fed  from  day  to 
day  as  a  soiling  crop.  Bape  is  sown  from  the  first  of  March  until  the 
last  of  May  and  sometimes  later.  The  earlier  seedings  are  the  most 
successful,  since  the  crop  is  not  injured  by  frosts  and  when  sown  early, 
it  gets  well-rooted  before  dry  weather.  When  well  established,  it  with- 
stands dry  weather  very  well  and  the  crop  sown  in  the  spring  will  fur- 
nish feed  until  hard  freezes  come  in  the  winter,  if  the  crop  is  cultivated, 
pastured,  and  cut  properly.  Late  summer  and  fall  seeding  has  usually 
been  a  failure  at  ttie  experiment  station. 

If  the  forage  is  wanted  only  for  spring  and  early  summer  use,  the 
seed  may  be  broadcasted  but  if  it  is  needed  for  summer  and  fall,  the 
seed  should  be  drilled  in  rows  eighteen  to  thirty  inches  apart  so  that 
cultivation  may  be  given  and  the  surface  of  the  soil  may  be  kept  loose. 
The  tramping  of  the  ground  by  stock  may  be  diminished  to  some  ex- 
tent by  turning  them  on  the  rape  patch  for  a  short  time  twice  a  day. 

If  rape  is  cut  for  soiling  purposes,  it  should  not  be  cut  closer  than 
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four  inches  from  the  ground  or  the  plants  will  not  start  np  quickly. 
If  the  growth  gets  ahead  of  the  stock  and  becomes  stale  and  old^  it 
should  be  mowed  and  then  a  fresh  growth  will  start  At  times  stock, 
e^ypecially  hogs,  refuse  to  eat  the  rape  growing  on  a  certain  patch. 
The  reason  for  this  is  not  known.  Many  trying  the  crop  for  the  first 
time  have  concluded  that  it  was  not  satisfactory.  Probably  if  the  rape 
had  been  grown  elsewhere,  or  in  another  season,  this  trouble  would  not 
have  been  experienced. 

The  cost  of  the  seed  is  a  small  item,  about  eight  to  ten  cents  a 
pound.  When  drilled  in  rows  thirty  inches  apart,  from  one  to  two  pounds 
of  seed  per  acre  are  required.  (January,  1904.) 


BERMUDA  GRASS  IN  WINTER. 

Last  winter  some  Bermuda  grass  went  through  without  damage 
while  some  was  either  killed  or  frozen  back  so  far  that  it  was  very  slow 
about  starting  in  the  spring.  Those  who  lost  a  stand  of  Bermuda  grass 
were  discouraged  and  considered  the  grass  a  failure  when  in  many 
cases,  it  was  the  fault  of  the  treatment  which  the  grass  had  received. 

There  is  but  little  trouble  from  Bermuda  grass  freezing  out  in  the 
southeastern  fourth  of  Oklahoma  and  ia  fact,  all  over  the  eastern  half, 
it  withstands  the  cold  very  well.  On  very  loose  soils,  the  loss  from 
winter-killing  is  greater  than  on  hard  soils.  Often  the  main  root  sur- 
vives while  all  the  roots  formed  on  the  runners  are  killed.  When  the 
grass  is  thoroughly  established,  it  withstands  cold  better.  On  the  farm 
of  the  experiment  station,  Bermuda  grass  plantings  survived  the  winter 
of  1898-99  when  the  minimum  temperature  was  seventeen  degrees  below 
zero,  thus  showiag  that  extreme  cold  does  not  of  necessity  kill  the  grass. 

The  greatest  trouble  is  experienced  in  nOi^^hwestem  Oklahoma  and 
it  is  not  certain  that  Bermuda  grass  is  sufficie.  iy  hardy  to  succeed  as 
a  pasture  grass  there.  The  degree  of  success  atiiined  in  southwestern 
Oklahoma  is  about  the  same  as  in  the  northeastern  part  and  is  en- 
couraging. 

Much  Bermuda  grass  was  started  last  spring,  both  from  sowing  the 
seed  or  by  planting  the  roots  and  the  season  has  been  favorable  for  se- 
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curing  a  good  start , and  jt  is  very  desirable  that  it  be  given  a  fair  chance 
for  its  life  during  the  coming  winter.  A  covering  of  some  sort  is  de- 
sirable. If  the  grass  is  not  pastured  or  mowed  closely  from  October  15 
until  cold  weather,  it  will  make  enough  growth  to  protect  itself  in  some 
measure.  A  top  dressing  of  well  rotted  manure  during  November  after 
the  freezing  weather  has  killed  back  the  tops  will  be  much  protection 
in  addition  to  supplying  plant-food  for  next  season^s  growth.  The 
work  of  putting  manure  on  the  first  season's  growth  will  be  well  repaid 
for  it  is  probable  that  the  grass  will  take  care  of  itself  afterward.  And 
up  to  the  present  time,  no  other  grass  has  shown  as  much  promise  of 
success  as  a  pasture  grass  for  Oklahoma.  (October,  1903.) 


DESTROYING  BERMUDA  GRASS. 

Those  who  fear  that  Bermuda  grass  does  too  well  with  them  may 
kill  it  out  by  plowing  two  to  three  inches  deep  in  December,  after  al- 
lowing stock  to  graze  it  closely.  After  freezing  weather  in  January 
or  February,  the  land  should  be  plowed  again  six  or  eight  inches  deep, 
well  harrowed,  and  seeded  thickly  to  oats  as  soon  as  the  weather  is  warm 
enough,  usually  about  March  1.  Cowpeas  should  be  planted  on  the  oats 
stubble  immediately  after  harvest  and  after  they  are  mowed,  pastured 
off,  or  plowed  under,  wheat  should  be  sown.  This  method  will  effec- 
tually remove  the  Bermuda  grass,  though  why  any  farmer  should  want 
to  get  rid  of  it  when  pasture  grass  is  as  scarce  as  it  is  in  Oklahoma  is 
hard  to  understand.  (November,  1903.) 


PONDS  FOR  STOCK  WATER. 

In  December,  1902,  the  experiment  station  published  the  follow- 
ing description  of  a  pond  with  a  capacity  of  about  one  million  gallons 
for  storing  surface  water  for  stock  purposes  on  the  station  farm :  "The 
pond  is  on  a  hill  and  gets  its  water  from  the  sod  land  above.  Water 
is  piped  to  all  of  the  feed  lots,  and  flows  by  gravity  to  the  second  floor 
of  the  bam.  As  it  runs  from  the  faucet,  it  is  as  clear  as  the  average 
well  water  and  it  tastes  good.  The  cost  of  building  the  pond  and  of 
piping  the  water  for  about  one-third  of  a  mile  was  about  four  hundred 
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dollars.  Barring  tumsual  accidents  it  should  cost  nothing  for  repairs 
and  it  dosen^t  cost  a  cent  to  operate.  It  is  possible  that  in  time  the  pipes 
may  become  clogged  with  sediment^  the  fall  being  so  slight  that  the 
water  does  not  go  through  the  pipes  with  sufficient  force  to  keep  them 
clean/* 

This  pond  has  now  been  in  use  two  years  and  continues  supplying 
all  of  the  water  for  every  purpose,  except  drinking  water  for  th(B  men, 
on  the  farm  where  about  one  hundred  head  of  cattle,  one  hundred  hogs, 
and  ten  head  of  horses  are  kept.  During  the  six  months  ended  May 
1,  1904,  the  rainfall  was  but  three  and  one-twelfth  inches,  yet  the  pond 
continued  furnishing  all  of  the  water  required  and  there  was  still  a 
good  supply  on  hand  when  good  rains  came.  This  is  about  as  severe 
a  test  of  the  capacity  of  the  system  as  may  be  expected  soon  to  occur 
again. 

The  pond  is  fenced  and  precautions  are  taken  to  prevent  the  con- 
tamination of  the  area  which  drains  into  the  pond.  It  would  be  better 
if  the  drainage  all  came  from  sod  land  which  is  cut  over  for  hay  and 
in  laying  out  new  farms,  this  should  be  taken  into  account.  The  dam 
is  now  covered  with  a  heavy  growtti  of  Bermuda  grass  which  effectually 
prevents  washing  and  willows  have  been  planted  at  the  high-water  level 
to  protect  the  inside  of  the  bank.  (May,  1904.) 


STEER  FEEDING  EXPERIMENTS. 

The  steer  feeding  experiments  at  the  station  the  coming  wintey  will 
include  twenty-five  two  year  old  grade  steers  and  these  will  be  divideid 
into  five  lots  of  five  steers  each.  Bach  lot  will  be  fattened  on  a  differ- 
ent ration  and  the  following  combinations  will  be  used.  The  amount 
of  feed  is  for  a  1000  pound  steer  for  one  day. 

Eation  I — Cottonseed,  7  lbs;  alfalfa  hay,  16  lbs;  wheat  straw,  6  lbs. 

B^tion  II— Cottonseed,  4  lbs;  Kafir  meal,  11  lbs;  alfalfa  hay,  13 
lbs;  wheat  straw,  4  lbs. 

Bation  III — Cottonseed  meal,  3  lbs;  shelled  com,  12  lbs;  prairie 
hay,  5  lbs;  wheat  straw,  8  lbs. 
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Bation  IV — Cottonseed  meal,  10  lbs;  wheat  straw,  12  lbs.  (1-3  of 
straw  to  be  cut  or  chafiEed  and  mixed  with  meal  as  fed.) 

Bation  Y — Com  meal,  15  lbs;  alfalfa  hay,  12  lbs. 

The  food  nutrients  (the  material  available  for  assimilation  by 
the  steer)  contained  in  the  different  rations  are  given  in  the  following 
table : 

Pounds  per  day  for  a  1000  lb.  steer 
Dry    Protein    Carbo-    Pats    Nutritive    Cost 
Matter  hydrates  Batio        cents 

Standard 

Ist  Period   30.0 

2nd  Period 30.0 

3rd  Period 26.0 

Bation  No.  1 26.0 

Bation  No.  2 29.0 

Bation  No.  3 26.0 

Bation  No.  4 20.0 

Bation  No.  6 24.0 

Bations  I,  IV,  and  V  have  been  used  in  some  of  our  previous  steor 
feeding  experiments  and  are  repeated  here  in  order  to  get  further  re- 
sults and  enable  them  to  be  compared  with  those  from  other  combina- 
tions of  feeds.  Bations  II  and  III  have  not  been  used  in  steer  feeding 
work  before  at  this  station. 

Bations  I,  II,  III  and  V  furnish  the  nutrients  approximately  as 
given  in  the  feeding  standard  and  from  that  standpoint  might  be  said 
to  be  normah  rations.  Although  a  ration  very  similar  to  ration  IV  is 
used  considerably,  it  is  a  ration  that  differs  widely  from  the  standard. 

Bation  V,  which  consists  of  corn  meal  and  alfalfa  hay,  has  been 
under  test  at  this  station  for  several  years,  and  first  class  results  ob- 
tained from  it.  Starting  with  two  year  old  steers  weighing  about  1000 
pounds,  they  have  been  successfully  fattened  in  about  five  months,  in 
which  time  they  put  on  335  to  395  pounds  per  steer  and  consumed  2350 
to  2540  pounds  of  com  meal  and  1614  to  1817  pounds  of  alfalfa  hay. 
These  figures  taken  in  connection  with  the  market  cost  of  feeds  in  a 
locality  will  enable  the  feeder  to  figure  the  cost  of  fattening  a  steer  on 
this  ration.     This  ration  might  be  varied,  by  reducing  the  alfalfa  hay  1-2 
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or  1-3  and  adding  some  prairie  hay,  straw,  com  or  Kafir  stover,  and 
adding  a  pound  or  two  of  cottonseed  meal  in  the  place  of  the  same  amount 
of  com  meal,  and  the  addition  of  a  pound  or  two  of  cottonseed  is  ad- 
visable in  many  cases. 

With  the  ruling  prices  of  feeds  Ration  IV,  consisting  of  cottonseed 
meal  and  wheat  straw,  would  not  be  an  economical  ration  and  a  feeder 
wanting  to  make  the  most  out  of  his  operations  should  not  use  it,  al- 
though steers  have  been  put  in  marketable  condition  on  it  and  at  a 
profit  in  certain  seasons.  With  com  costing  as  much  as  the  cotton- 
seed meal  or  even  a  third  more  it  would  be  profitable  to  replace  a  por- 
tion of  the  cottdhseed  meal  with  it.  Good  results  are  expected  from 
Eation  II,  which  consists  of  cottonseed,  Kafir  meal,  alfalfa  hay,  and 
wheat  straw.  The  cottonseed  will  act  as  a  divisor  in  the  Kafir  meal  pre- 
venting the  steer  from  bolting  it  and  leaving  it  in  a  more  open  condi- 
tion in  the  stomach.  Ration  I,  cottonseed,  alfalfa,  and  wheat  straw, 
is  not  introduced  as  a  feasible  ration  for  the  average  conditions.  It 
was  found  in  our  previous  experiments  that  cottonseed  as  the  sole  grain 
and  fed  with  carbonaceous  roughage  as  wheat  straw  and  prairie  hay, 
was  a  failure  fpr  fattening  steers,  but  when  fed  with  a  highly  nitrogen- 
ous roughage  as  alfalfa  hay  very -good  gains  were  received.  The  latter 
combination  was  fed  but  a  portion  of  the  fattening  period  and  the  time 
was  too  short  to  give  much  idea  what  results  might  be  obtained  on  feed- 
ing the  ration  4  to  5  months. 

The  combination  of  the  cottonseed  meal,  shelled  com,  prairie  hay, 
and  wheat  straw  in  Ration  III  has  not  been  used  in  steer  feeding  at 
this  station,  but  a  ration  very  similar  to  this  has  been  used  successfully 
for  fattening  hundreds  of  steers.  The  price  of  finished  beeves,  four 
to  five  months  from  now  is  very  uncertain,  and  the  carefully  selected 
aitd  compounded  ration  will  do  much  in  assuring  a  profitable  outcome 
to  the  operation.  (November,  1903.) 


FEEDING  EXPERIMENTS. 

Following  are  a  few  of  the  results  obtained  in  the  steer  feeding 
experiments  carried  on  during  the  past  winter,  1903-04.  It  has  been 
the  custom  of  this  station  to  issue  a  brief  report  at  the  close  of  each 
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yearns  work  as  it  takes  some  time  to  get  the  complete  results  compiled 
for  a  bulletin. 

The  following  rations  were  fed  to  lots  of  five  steers  each.  The 
feeding  period  extended  from  November  11  to  March  30,  covering  140 
days. 

Lot  1;  fed  cottonseed,  alfalfa  hay  and  wheat  straw;  gained  240 
lbs.  per  steer  or  an  average  daily  gain  of  1.71  lbs.  Feed  consumed  per 
steer,  710  lbs.  of  cottonseed,  2306  lbs.  of  alfalfa,  and  94  lbs.  of  wheat 
straw. 

Only  three  steers  are  calculated  in  this  lot  as  two  had  to  be  removed 
before  the  experiment  was  completed ;  one  with  lumpy  jaw  and  one  with 
an  injury  in  his  stomach. 

Lot  2;  fed  four  parts  cottonseed  and  eleven  parts  Kafir  meal,  al- 
falfa hay,  and  wheat  straw ;  gained  328  lbs,  per  steer  or  an  average  daily 
gain  of  2.34  lbs.  Feed  consumed  per  steer,  628  lbs.  of  cottonseed,  1602 
lbs.  of  Kafir  meal,  1916  lbs.  alfalfa  hay,  and  229  lbs.  wheat  straw. 

Lot  3;  fed  cottonseed  meal,  shelled  com,  prairie  hay  and  wheat 
straw;  gained  272  lbs.  per  steer,  or  an  average  daily  gain  of  1.94  lbs. 
Feed  consumed  per  steer,  516  lbs.  of  cottonseed  meal,  1767  lbs.  of  shell- 
ed com,  854  lbs.  of  prairie  hay  and  622  lbs.  of  wheat  straw.  For  the 
first  70  days  the  grain  consisted  of  three  parts  of  cottonseed  meal  and 
twelve  parts  of  shelled  com,  for  the  last  70  days,  four  and  a  half  parts 
cottonseed  meal  and  thirteen  and  a  half  parts  shelled  com. 

Lot  4;  fed  cottonseed  meal  and  wheat  straw;  gained  160  lbs.  per 
steer,  or  an  average  daily  gain  of  1.14  lbs.  Feed  consumed  per  steer, 
1615  lbs.  of  cottonseed  meal  and  1274  lbs.  of  wheat  straw.  Of  ilub 
straw  fed  this  lot,  four  pounds  per  day  was  chaffed  and  mixed  with  the 
meal  when  fed. 

Lot  5 ;  fed  corn  meal  and  alfalfa  hay ;  gained  319  lbs.  per  steer,  or 
an  average  daily  gain  of  2.27  lbs.  Feed  consumed  per  steer,  2120  lbs. 
of  com  meal  and  2048  lbs.  of  alfalfa  hay. 

The  steers  were  sold  April  4  on  the  Kansas  City  market  in  lots  as 
they  were  fed.  The  following  table  gives  the  selling  weights  and  prices, 
the  shrinkage  in  shipping  and  the  per  cent  that  the  lots  dressed  out : 
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Average  Price  Shrinkage  Per  Cent 

K.  C.  wt  per  cwt  per  steer        dressed  out 

Lot  1 1230  $4.10  39  67.6 

Lot  2   1344  $4.36  39  68.7 

Lots   1294  $4.20  63  66.7 

Lot  4.. 1182  $4.10  33  57.1 

Lot  5   1362  $4.26  36  69.2 

Each  lot  of  steers  was  followed  by  three  hogs  during  the  experiment. 
Early  in  the  experiment  they  were  compelled  to  live  largely  on  the  drop- 
pings of  the  steers.  With  the  exception  of  lot  3  that  followed  the  steers 
getting  the  shelled  corn,  the  pigs  made  very  small  gains  during  that 
time.  Lot  3  made  fair  gains.  Towards  the  latter  part  of  the  experi- 
ment, each  lot  was  fed  a  liberal  feed  of  com  meal  in  order  to  put  them 
in  condition  to  ship  with  the  steers.  These  pigs  were  healthy  and  in 
fair  marketable  condition  and  sold  in  a  bunch  at  $6.20  per  cwt.  at  Kan- 
sas City.  The  following  are  the  weights  of  the  lots  at  the  beginning  of 
the  experiment,  the  gains  per  lot,  and  the  extra  grain  fed : 

Weights  Gain  Com  meal 

per  lot  per  lot  per  lot 

Lot  1  (3  hogs)   596  332  1437 

Lot  2  (3  hogs)   694  431  1315 

Lot  3  (3  hogs)   567  531  907 

Lot  4  (3  hogs)   692  398  1601 

Lot  6  (3  hogs)   677  428  1296 

Th«re  was  quite  a  difference  in  the  condition  of  the  different  lots 
before  the  hciavy  grain  feeding  commenced. 

The  steers  were  common  native  grades  of  more  or  less  mixed  breed- 
ing but  Shorthorn  blood  was  most  in  evidence.  They  averaged  about 
1000  lbs.  at  the  beginning  of  the  experiment  and  were  three-year-olds 
at  the  close.  As  might  have  been  expected,  an  examination  of  the  car- 
casses in  the  cooler  showed  more  or  less  difference  in  the  finish  between 
some  of  the  lots,  but  further  no  ill  effects  due  to  any  of  the  rations 
could  be  seen. 

Below  is  given  a  rough  statement  of  the  fianancial  outcome  of  the 
feeding : 
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Profit  or  loss  Profit                     Total 

per  steer  per  pig            (5  steers,  3  pigs) 

Lot  1 .$  .45  $3.17  $11.32 

Lot  2 $2.80  $5.07  $29.19 

Lot  3 $1.63—  $7.58  $14.60 

Lot  4 $4.34—  $4.08  $  9.44r— 

Lot  5 $  .62  $4.85  $17.16 

The  labor  is  not  taken  into  account  as  the  manure  is  considered  as 
balancing  that  The  first  cost  of  the  steers  was  computed  at  $2.75  per 
cwt.,  and  the  first  cost  of  the  pigs  at  $4.00  per  cwt.  The  feeds  were 
figured  as  follows  per  cwt. :  shelled  com,  66  cents;  com  meal,  71  cents; 
cottonseed,  70  cente;  cottonseed  meal,  $1.22;  Kafir  com,  57  cents;  Kafir 
meal,  62  cents;  alfalfa  haj,  40  cents;  prairie  hay,  30  cents;  wheat  straw, 
15  cents.  The  freight  on  the  steers  was  23  cents  per  cwt;  on  the  hogs 
80  cents.  In  addition  to  the  freight,  the  expense  of  yardage,  feed  and 
commission  was  $1.01  per  steer  and  25  cents  per  hog.        (April,  1904.) 


PREVENTINQ  BLACKLEG. 


The  station  has  issued  a  bulletin  giving  directions  for  using  vaccine 
for  the  prevention  of  blackleg  in  cattle.  This  disease  causes  heavy 
losses  of  young  stock  every  year  and  practically  all  of  this  loss  may  be 
stopped  by  vaccinating  with  properly  prepared  vaccine.  Every  stock- 
man should  have  a  copy  of  this  bulletin  which  will  be  sent  free  to  all 
requesting  it.  ( Jiily>  1903.) 


VACCINATE  FOE  BLACKLEG. 

Cattle  are  low  in  price  but  there  is  thus  all  the  more  reason  for 
doing  all  that  is  possible  to  prevent  losses  by  disease.  Blackleg  still 
continues  to  cause  much  loss  in  Oklahoma  in  spite  of  the  fact  that  this 
disease  may  be  entirely  prevented  by  the  very  simple  operation  of  vac- 
cination. For  the  past  four  years  the  experiment  station  has  been  fur- 
nishing the  required  vaccine  free  of  charge  and  the  distribution  is  stiQ 
being  continued.    About  a  year  ago  it  issued  a  bulletin  giving  full  de- 


Digitized  by  VjOOQIC 


Cattle  Mange  or  Texas  Itch.  47 

tails  about  blackleg  and  the  maimer  in  which  the  operation  of  vaccina- 
tion is  performed.  This  bulletin  will  be  sent  by  the  station  to  all  who 
wish  information  about  the  disease. 

The  work  of  vaccination  may  be  done  by  anyone  who  wiU.  care- 
fully follow  the  simple  directions  which  accompany  all  vaccine  sent  out 
A  heavy  hypodermic  syringe  is  necessary  for  injecting  the  vaccine. 
This  and  the  other  necessary  articles  for  preparing  the  vaccine  for  in- 
jection are  furnished  by  the  station  at  cost.  One  outfit  will  last  for 
years  and  often  several  farmers  go  together  and  buy  an  outfit  for  their 
use.     The  cost  of  the  outfit  by  mail  or  prepaid  express  is  $4.50. 

Blackleg  is  an  infectious  disease  and  animals  dead  from  it  should 
be  burned  or  buried  deeply  without  skinning.  When  such  an  animal 
is  skinned,  the  infection  is  spread  with  the  hide  and  blood  and,  since  the 
blackleg  germ  lives  for  a  long  time,  further  losses  are  assured  whenever 
conditions  are  right  for  the  propagation  of  the  disease.  Usually  only 
animals  under  two  years  of  age  die  of  blackleg  and,  in  most  cases,  only 
the  fattest  ones  are  attacked  by  the  disease.  All  requests  for  vaccine 
should  be  addressed  to  ther  Experiment  Station,  Stillwater,  Oklahoma. 

(December,  1903.) 


CATTLE  MANGE  OR  TEXAS  ITCH. 

That  this  disease  exists  in  western  Oklahoma  is  quite  certain  as 
a  portion  of  the  Territory  has  been  placed  imder  quarantine.  As  a 
general  rule  Oklahoma  has  been  very  free  from  this  disease  as  it  has 
only  been  reported  once  or  twice  and  then  in  small  herds.  Neighboring 
states  have  been, to  a  certain  extent  troubled  with  this  disease.  This 
is  especially  true  of  portions  of  Kansas,  Nebraska  and  Colorado. 

To  successfully  cope  with  the  trouble  the  stockman  should  know 
exactly  what  is  causing  the  trouble,  the  history  of  the  disease  and  es- 
pecially the  means  of.  preventing  its  spread.  The  last  is  of  great  im- 
portance to  those  who  do  not  have  the  disease  among  their  cattle  as 
they  will  be  able  in  a  great  measure  to  keep  their  cattle  healthy.  In 
many  mses  the  presence  of  lice  on  stock  may  be  mistaken  for  mange 
as  lousy  cattle  will  rub  a  great  deal  and  are  unthrifty,  but  an  examina- 
tion will  determine  this,  as  the  lice  and  nits  are  easily  found. 

Mange  is  a  very  contagious  disease  and  will  spread  rapidly  among 
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cattle  and  can  be  communicated  from  cattle  to  horses  and  vice  versa. 
The  disease  is  always  caused  by  a  very  small  mite  that  lives  either  in 
or  on  the  skin,  depending  on  the  species.  There  are  several  varieties 
of  mange  mites  but  mention  will  be  made  only  of  those  that  cause  the 
greatest  amount  of  trouble  to  cattle  and  horses.  There  are  two  varie- 
ties of  the  mite  affecting  cattle;  one  that  lives  on  the  surface  of  the 
skin  (Psoroptes  communis  var.  bo  vis)  and  generally  spreads  over  the 
greater  portion  of  the  body,  while  the  other  variety,  (Symbiotes  bovis) 
is  very  rare  and  is  generally  found  at  the  base  of  the  tail  but  through 
neglect  may  spread  along  the  back  or  down  the  thighs. 

The  effect  of  these  mange  mites  is  to  produce  an  intense  irritation 
of  the  skin  by  piercing  it  to  obtain  food.  This  causes  an  intense  itch- 
ing, the  cattle  rub  a  great  deal,  and  in  many  cases  the  hair  is  com- 
pletely removed  from  portions  of  the  body.  Crusts  and  scabs  form 
on  the  body  and  in  chronic  cases  the  skin  becomes  thickened,  dry  and 
insensible.  Both  varieties  of  the  mites  found  upon  cattle  are  large 
enough  to  be  seen  with  the  naked  eye  and  one  can  be  certain  whether  i( 
is  mange  or  not  by  scraping  off  some  of  the  scales  and  scabs  and  placing 
them  on  dark  paper  in  the  sun.  If  the  disease  is  mange  or  itch  you 
will  be  able  to  see  very  small  objects  moving  on  the  paper  or  over  the 


The  mite  causing  the  greatest  amount  of  trouble  to  horses  is  the 
Sarcoptes  equi.  These  mites  burrow  into  the  skin  and  are  very  min- 
ute in  size,  so  small  that  it  is  necessary  to  use  a  magnifying  glass  to  be 
sure  of  their  presence.  On  account  of  the  mite  burrowing  into  the 
skin  the  disease  is  more  difficult  to  cure  in  the  horse  than  in  cattle.  The 
disease  is  generally  first  seen  on  the  nose  or  some  portion  of  the  head 
and  extends  back  over  the  neck  and  body  until  in  neglected  cases*  the 
disease  will  spread  over  the  entire  body  of  the  animal.  The  disease  ia 
easily  carried  from  one  animal  to  another  by  harness,  blankets  or  in 
fact  any  article  that  may  be  used  on  a  diseased  animal  and  then  brought 
in  contact  with  animals  that  do  not  have  the  disease.  Probably  the 
most  common  way  of  spreading  the  disease  is  by  saddle  blankets  as  the 
disease  is  frequently  seen  on  the  back  where  it  is  located  from  the 
blanket.  This  particular  mange  mite  of  the  horse  is  easily  transferred 
to  man,  and  such  cases  are  very 'common  where  the  disease  is  among 
horses  that  are  continually  handled. 
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From  a  sanitary  point  of  view  mange  is  a  very  important  disease 
as  it  is  easily  spread  by  contact  with  diseased  animals  or  by  coming  in 
contact  with  fences,  cars,  etc.,  where  diseased  cattle  have  been.  It  is 
not  a  fatal  disease,  as  it  is  very  seldom  that  it  kills  except  in  case  of 
weak  animals,  where  the  disease  has  been  for  some  time,  but  in  all  cases 
it  prevents  good  growth  and  is  easily  spread  through  the  herd.  The 
disease  is  more  common  during  the  early  spring  than  any  other  season 
and  can  be  easily  recognized  at  this  time,  but  it  will  almost  entirely 
disappear  during  the  summer  with  just  enough  of  the  infection  left 
over  to  spread  among  the  cattle  during  the  winter. 

Treatment:  Where  the  disease  exists  to  any  extent  the  only  prac- 
tical thing  to  do  is  to  construct  a  dipping  vat  and  dip  the  stock  in  &ome 
solution  that  will  kill  the  mange  parasite.  There  are  a  number  of  com- 
mercial preparations  that  can  be  used  to  dip  cattle  in,  such  as  Zenoleum. 
Chloro-naptholeum,  or  Lincoln  disinfectant.  These  are  all  used  for 
dipping  purposes  and  will  prove  effective  in  one  and  one-half  to  two 
per  cent  solutions.  Vats  constructed  on  the  same  pla&  as  those  used  to 
destroy  ticks  will  be  found  best  for  this  purpose.  Among  the  various 
remedies  that  may  be  prepared  at  home  the  tobacco  and  sulphur  dip 
and  the  kerosene  emulsion  will  be  found  to  be  very  effective  and  cheap. 
The  ingredients  for  these  can  be  obtained  at  any  general  store  and  where 
there  are  only  a  few  head  of  cattle  to  handle  it  will  be  cheaper  to  make 
a  few  gallons  of  either  of  the  above  dips  and  spray  or  mop  them. 

Kerosene  emulsion:  Hard  soap,  1-2  pound;  kerosene  (cheap  grade) 
2  gallons;  water,  1  gallon. 

Cut  the  soap  into  shavings  and  boil  in  the  water  until  the  soap  is 
dissolved.  Remove  from  the  fire  and  add  the  kerosene  and  chum  or 
spray  back  until  the  mixture  is  thoroughly  emulsified.  To  this  emul- 
aion  add  six  gallons  of  water,  mix  or  spray  back  again,  and  use  this  for 
spraying. 

Tobacco  Dip:  Tobacco  leaves  or  plug,  1  lb.;  sulfur,  1  lb.;  water, 
6  gallons.  Place  the  tobacco  in  one  gallon  of  water  and  allow  to  stand 
for  twenty-four  hours,  then  bring  the  water  to  the  boiling  point,  remove 
from  the  fire  and  allow  to  stand  over  night.  Mix  the  sulfur  with 
another  gallon  of  water  and  when  ready  to  dip  or  spray,  remove  the 
tobacco  levaes  from  the  infusion,  mix  this  with  the  sulfur  water  and 
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add  four  gallons  of  water.  In  using  any  of  the  dips  or  sprays  it  is  nec- 
essary to  thoroughly  wet  the  animal  so  as  to  soften  the  crusts  and  scabs 
and  allow  the  solution  to  reach  the  parasite.  One  treatment  is  gener- 
ally sufficient  for  cattle  as  the  mite  is  on  the  surface  of  the  skin  but  in 
horses^  where  the  mite  is  generally  burrowed  in  the  skin,  the  treatment 
should  be  repeated  in  twelve  to  fifteen  days.  (J^y>  1903.) 


LUMPY  JAW. 

The  experiment  station  has  had  some  experience  with  lumpy  jaw 
as  some  of  the  cattle  purchased  for  experimental  feeding  showed  well 
marked  cases  of  the  disease  some  time  after  they  were  purchased.  The 
disease  is  easily  recognized  and  most  stockmen  are  thoroughly  familiar 
with  it.  Since  the  disease  has  the  common  name  of  lumpy  jaw,  from 
the  fact  that  it  most  frequently  attacks  the  bones  of  the  head  and  es- 
pecially the  jaw,  many  think  it  does  not  attack  any  other  portion  of 
the  body,  but  tumors  are  frequently  found  in  the  tongue,  in  the  tissues 
under  the  skin,  and  in  the  internal  organs. 

By  opening  tumors  that  appear  in  the  region  of  the  head  and  neck 
one  can  be  reasonably  sure  whether  the  disease  is  lumpy  jaw  or  not  by 
the  character  of  the  pus.  In  an  ordinary  abcess  or  boil  the  pus  is  gen- 
erally thin  and  watery  while  that  from  lumpy  jaw  is  thick,  yellowish, 
and  ropy  and  if  the  bone  is  diseased  there  will  be  small  hard  particles 
of  bone  mixed  with  the  pus. 

The  cause  of  the  disease  is  a  vegetable  parasite  or  fungus  which  is 
generally  supposed  to  be  tiaken  into  the  body  with  the  food  and  in  those 
cases  where  the  bones  of  the  jaw  are  diseased  the  fungus  probably  en- 
ters the  tissues  through  some  small  wound  in  the  mouth,  such  changes 
for  infection  being  especially  abundant  during  the  period  when  cattle 
are  shedding  or  cutting  their  teeth. 

In  some  cases  the  tumor  may  be  dissected  out  when  it  is  located 
in  the  muscles  or  loose  tissue  under  the  skin.  The  treatment  employ- 
ed by  the  station  was  the  use  of  potassium  iodide.  Two  things  were 
learned  in  connection  with  the  treatment,  one  being  that  the  drug  may 
be  given  with  safety  in  larger  doses  than  are  usually  prescribed  and  the 
other  that  in  many  cases  where  the  disease  is  not  cured  the  trouble  is 
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that  the  treatment, has  not  been  continued  long  enough.  This  is  espec- 
ially true  in  severe  cases  or  where  the  disease  is  of  long  standing.  From 
the  experience  gained  in  treating  the  few  cases  referred  to  above  the  fol- 
lowing is  advised:  Where  the  animals  weigh  over  seven  hundred 
pounds  give  the  potassium  iodide  in  doses  of  two  drachms  each  twice 
daily  until  the  dandruff  shows  abundantly  in  the  hair  and  the  eyes 
become  watery.  This  will  usually  take  from  five  to  seven  days.  After 
this  condition  which  is  called  iodism  is  established  Ihe  treatment  must ' 
be  stopped  for  from  five  to  seven  days  and  then  repeated  as  before  with 
the  interval  of  rest  until  the  drug  has  been  given  for  five  periods  in  the 
severe  cases  and  four  periods  in  the  milder  ones.  During  the  last  two 
periods  the  amount  of  potassium  iodide  may  be  reduced  to  two  drachms 
daily.  In  one  case  treated  the  animal  appeared  entirely  well  at  the  end 
of  the  third  period  when  the  treatment  was  stopped  but  the  disease  re- 
appeared after  an  interval  of  a  few  weeks  and  the  entire  treatment  had 
to  be  repeated  when  it  was  continued  for  five  periods.  The  ulcers  and 
tumors  will  begin  to.  dry  up  and  the  discharge  grows  less  as  the  ti'eat- 
ment  progresses  and  by  the  end  of  the  third  or  fourth  treatment  it  has 
usually  stopped  but  the  drug  should  be  given  for  at  least  another  period. 
When  the  above  treatment  is  fully  carried  out  there  will  be  a  very  small 
per  cent  of  the  cases  that  are  not  completely  cured.        (October,  1903.) 


HOG  CHOLERA. 


Hog  cholera  and  swine  plague  are  the  principal  diseases  of  hogs 
that  appear  in  the  form  of  an  epidemic  and  that  are  considered  very 
infectious  and  contagious.  Both  diseases  generally  appear  in  any  given 
outbreak  but  the  general  name  of  hog  cholera  is  applied  to  such  out- 
breaks as  well  as  to  several  other  diseases  that  appear  among  hogs.  It 
has  been  generally  recognized  that  hog  cholera  is  due  to  a  bacterium  com- 
monly designated  as  the  hog  cholera  bacillus.  This  germ  is  present  to 
a  great  extent  in  the  alimentary  canal  and  is  passed  from  the  body  of 
the  sick  hog  in  large  numbers  and  in  this  way  infects  lots  and  pens  where 
the  sick  hogs  are.  Such  infection  may  be  easily  taken  into  the  body 
of  the  well  animal  with  food  and  water  and  in  this  way  soon  infects  the 
entire  lot. 

When  the  disease  appears  among  the  hogs  of  a  given  locality,  as 
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on  a  certain  farm,  it  is  evident  that  the  pens  are  infected.  This  infec- 
tion may  be  carried  to  the  pens  in  a  number  of  ways  bnt  generally  by 
means  of  some  sick  animal  or  on  the  shoes  of  parties  who  have  bee^  in 
pens  whose  the  sick  animals  are.  In  any  case  tiie  first  thing  to  do  is  .to 
move  the  well  hogs  into  fresh  lots  where  there  will  be  no  oommunicatioEn 
with  the  pens  where  the  sick  ones  are  kept.  If  others  take  sick  the  well 
ones  should  be  moved  again  as  it  vdll  do  little  good  to  move  out  the 
sick  ones  and  leave  the  others  to  take  the  disease  in  the  infected  pen. 
Washings  from  infected  lots  when  carried  into  streams  will  spread  the 
disease  to  farms  located  further  down  the  stream  and  hog  raisers  should 
be  especially  careful  of  their  water  supply  when  the  disease  is  in  their 
locality.  They  should  not  allow  hogs  to  take  water  from  a  stream  when 
the  disease  is  know  to  be  on  farms  above  them. 

There  has  been  a  great  deal  of  work  done  to  find  some  cure  or  pre- 
ventive for  hog  cholera.  Certain  lines  of  work  seem  to  indicate  that  a 
system  of  vaccination  may  be  perfected  that  will  act  in  a  similar  man- 
ner on  hogs  as  a  means  of  preventing  hog  cholera,  as  vaccination  does 
on  cattle  to  prevent  blackleg.  If  such. a  method  is  found  to  be  reliable 
the  disease  will  be  practically  under  control.  The  feeding  and  care  that 
hogs  receive  will  do  much  to  prevent  such  diseases,  as  unthrifty  herds 
are  the  ones  most  likely  to  contract  any  disease.  Plenty  of  green  feed 
such  as  cane,  alfalfa,  etc.,  with  a  good  supply  of  fresh,  clean  water  dur- 
ing the  summer  months  will  do  a  great  deal  towards  keeping  hogs  in 
the  best  possible  condition. 

The  experiment  station  has  devoted  considerable  time  to  the  study 
of  hog  cholera  and  the  transmission  of  the  disease  by  means  of  the  bog 
cholera  bacillus.  This  work  has  been  principally  along  the  lines  of 
producing  immunity  in  the  small  experimentel  animals  and  studying 
the  effect  of  the  germ,  in  the  hog.  To  facilitete  work  of  this  character 
it  is  very  desirable  to  know  of  the  existence  of  this  disease  and  any  one 
having  diseases  of  this  nature  among  his  hogs  will  aid  the  stetion  in 
this  work  by  communicating  the  fact  and  giving  a  thorough  descrip- 
tion of  the  symptoms  and  course  of  the  disease.  (May,  1904.) 


PLANT  WINDBREAKS. 


The  hard  wind  during  September  and  the  early  part  of  October  has 
made  many  a  man  wish  for  a  windbreak  for  his  house  and  barnyard. 
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The  comfort  afforded  by  a  windbreak  around  the  house  and  farm  build- 
ing at  such  a  time  far  more  than  pays  for  the  time  and  trouble  of  grow- 
ing and  caring  for  the  trees.  A  protection  for  the  garden  and  berry 
patch  is  also  of  great  importance  and  often  amounts  to  the  difference 
between  success  and  failure.  A  hard  wind  during  July  or  August  will 
take  as  much  water  out  of  the  ground  in  one  day  where  it  has  full  sweep 
and  is  not  checked  by  a  break  of  some  kind,  as  it  will  in  four  days  where 
the  land  is  protected  by  a  windbreak.  The  loss  occasioned  by  such  winds 
18  not  only  the  loss  of  water  but  direct  damage  to  the  plants  by  being 
broken  off  at  the  roots,  having  the  fruit  shaken  off,  and  limbs  broken 
out  of  the  top. 

The  windbreak  on  the  farm  should,  serve  the  double  purpose  of  being 
a  windbreak  and  a  wood  lot  furnishing  a  constant  supply  of  posts,  fenc- 
ing material  and  fire  wood.  This  is  an  item  of  no  small  amount  on 
prairie  farms.  A  good  supply  of  young  timber  close  at  hand  will  save 
BO  much  time  and  money  that  no  farmer  can  well  afford  to  be  without 
it.  The  improvement  in  the  appearance  and  the  value  of  the  farm  will 
more  than  overbalance  the  expense  of  the  planting  and  the  care  of  the 
trees  for  the  first  five  or  six  years  and  after  that  there  will  be  very  little 
labor  required  to  keep  the  planting  in  good  shape.         (October,  1903.) 


FRUIT  VABIETIES. 


The  question  of  what  varieties  of  fruit  to  plant  has  been  a  very  hard 
one  for  fruit  growers  and  farmers  in  Oklahoma  to  answer.  It  is  now 
no  less  important  than  it  has  been  in  the  past  but  it  is  much  easier  to 
select  the  proper  varieties.  There  are  now  a  good  number  of  varieties 
that  do  well  in  all  parts  of  the  territory,  and  new  varieties  are  be- 
ing brought  out  that  have  been  discovered  here  and  prove  their 
worth.  The  parentage  of  many  of  these  varieties  is  known  but  in 
most  cases  it  is  not.  This  has  very  little  or  nothing  to  do  with  the  value 
of  the  variety  and  is  of  interest  only  as  a  matter  of  history. 

There  are  now  a  good  many  varieties  coming  into  bearing  that  are 
supposed  to  be  new  but  that  have  been  in  cultivation  for  a  long  time 
in  some  of  the  eastern  states  and  have  not  been  widely  disseminated  or 
planted  in  the  west.     Some  few  of  these  old  varieties  are  showing  a  great 
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deal  of  merit  in  some  localities  and  are  worthy  of  extensive  tests.  The 
Butter  pear  has  been  found  to  be  a  case  of  this  mistaken  identity.  This 
is  an  old  variety  but  new  to  most  people  and  promises  to  become  a  very 
popular  pear.  The  Winesap  apple  has  also  passed  for  the  Arkansas 
Black  and  has  thereby  won  much  favor  for  the  latter  unworthy  variety. 
Many  of  these  mistakes  are  the  results  of  fraud  by  tree  peddlers^  one 
variety  having  been  sold  and  a  different  and  more  common  one  deliv- 
ered in  its  place.  In  some  cases  this  has  worked  to  the  ultimate  bene- 
fit of  the  farmer,  as  in  the  case  of  selling  Arkansas  Black  and  deUver- 
ing  Winesap  instead.  In  most  cases,  however,  where  subsitution  ha* 
been  made  without  the  knowledge  of  the  buyer,  cheap  and  inferior  vari- 
eties have  been  used. 

A  variety  of  real  merit  and  of  doubtful  identity  should  be  identi- 
fied and  called  by  its  proper  and  original  name,  but  if  it  cannot  be 
identified  with  a  reasonable  expenditure  of  time  and  effort,  a  name 
should  be  given  it,  and  it  should  be  propogated  and  placed  upon  the 
market  It  is  more  satisfactory  to  have  all  fruit  named  but  the  name 
should  always  be  held  secondary  to  the  real  value  of  the  fruit  Many 
varieties  will  prove  of  value  only  in  small  localities,  but  are  none  the 
less  valuable  for  home  use. 

Bulletin  No.  59  of  the  experiment  station  contains  information  of 
much  value  to  all  who  are  interested  in  fruit  growing.   (December,  1903.) 


PLANTING  BED  CEDAR  SEED. 

The  seed  of  the  red  cedar  should  be  gathered  in  the  fall  and  win- 
ter and  separated  from  the  pulp.  This  can  be  done  by  rubbing  the 
pulp  through  a  sieve  or  soaking  for  a  few  hours  in  strong  lye  water  and 
then  rubbing  the  seeds  out  with  the  hands.  After  the  seeds  are  wuh- 
ed  out,  let  them  dry  for  a  day  or  two  and  then  store  in  moist  sand  in 
a  cool  place.  The  seeds  should  be  kept  moist,  not  wet.  They  do  noi 
sprout  until  the  second  spring  and  are  easily  killed  by  excessive  drying 
during  the  summer.  A  good  plan  is  to  mix  the  seed  with  sand  in  a 
small  box  "that  can  be  moved  from  place  to  place.  In  the  winter,  the 
box  of  seed  and  sand  can  be  set  in  the  s^ade  of  the  house  or  a  shed,  and 
in  the  summer  placed  in  the  cellar. 
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The  seed  is  planted  in  the  spring  in  beds  about  like  onion  seed  and 
the  bed  cared  for  in  about  the  same  way.  If  the  soil  is  inclined  to  bake 
on,  top  it  is  a  good  plan  to  shade  the  bed  with  brush  or  cloth.  The 
young  plants  grow  best  in  sandy  or  sandy  loam  soil.  Keep  out  all  weeds 
and  grass  and  give  the  land  frequent  shallow  cultivation.  The  young 
plants  grow  very  slowly  for  two  or  three  years  and  may  be  left  in  the 
seed  bed  for  that  length  of  time.  Transplant  the  same  as  other  trees 
only  use  extra  precaution  to  see  that  the  roots  do  not  become  dry  while 
exposed  to  the  air.  Gut  the  tops  of  the  plants  back  more  than  is  us- 
ually done  with  other  trees  when  they  are  transplanted,  as  the  cedar  is 
in  full  leaf. 

The  seed^  may  be  planted  the  spring  after  it  is  gathered  but  it  is 
more  difiBcult  to  keep  in  good  condition  when  so  handled.  The  dry, 
hot  summer  is  sure  to  destroy  the  vitality  of  most  of  the  seed. 

(January,  1904.) 


ARBOB  DAY. 


The  Governor  of  Oklahoma  has  proclaimed  Friday,  March  18,  1904 
Arbor  Day.  Those  who  plant  trees  in  Oklahoma  need  not  feel  that  they 
are  working  entirely  for  posterity,  for  here  it  takes  but  a  few  years  with 
proper  attention  to  transform  a  bare  prairie  into  a  beautiful  grove. 

The  American  Elm,  the  Hardy  Catalpa,  and  the  Black  Locust  are 
excellent  trees  for  planting  and,  with  proper  care  on  suitable  soils,  make 
rapid  growth. 

The  American  Elm,  or  White  Elm,  is  a  large  tree  and  when  full 
grown  often  attains  a  height  of  one  hundred  feet  and  a  trunk  diameter 
of  six  feet.*  It  forms  a  round  or  broad  and  spreading  top.  It  is  a  rapid 
grower  and  adapts  itself  wel  to  all  kinds  of  soils.  This  is  the  best 
shade  tree  that  is  planted  in  Oklahoma.  The  tree  is  hardy,  seldom 
attacked  by  insects  and  diseases  and  casts  an  ideal  shade.  It  is  a  first 
class  tree  to  plant  about  the  house  and  yard. 

The  Catalpa  is  a  rapid  growing  tree,  often  attaining  a  height  of 
iixty  feet  and  a  trunk  diameter  of  three  to  four  feet.  It  grows  best 
on  a  deep  rich  soil  and  a  satisfactory  growth  can  seldom  be  secured  on 
£  light,  thin  soil.     In  a  pure  planting  the  trees  will  completely  shade 
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the  ground  in  three  or  four  years.  It  sprouts  well  from  the  stump  when 
the  trees  are  cut  in  the  winter. 

There  are  two  species  of  Gatalpa,  Catalpa  speciosa  commonly  called 
Hardy,  or  Western  Catalpa,  and  Catalpa  Catalpa,  commonly  called 
Southern  Catalpa.  The  Western  catalpa  is  a  tall  upright  tree  with  but 
few  large  branches.  It  requires  close  planting  to  develop  a  good  trunk. 
The  Southern  catalpa  is  a  low  growing  tree  with  a  broad  top.  These 
characteristics  are  influenced  by  soil  and  location.  On  poor  soil  in  open 
planting,  both  kinds  form  low,  branching  heads.  The  Western  catalpa 
as  a  rule  produces  only  one  to  three  seed  pods  in  a  cluster,  and  each  pod 
is  from  fourteen  to  twenty  inches  long  and  one-half  inch  in  diameter. 
The  seeds  are  large,  broad,  and  about  the  same  width  the* entire  length. 
The  filaments  at  the  end  of  the  seed  are  parallel  or  spreading.  The 
bark  of  the  tree  is  thick  and  deeply  furrowed.  The  Southern  catalpa 
produces  from  four  to  eight  pods  in  a  cluster,  and  each  pod  is  from  eight 
to  ten  inches  long.  The  seeds  are  small  and  tapering  at  the  end.  The 
filaments  are  drawn  together  and  are  sometim&  twisted.  The  young 
branches  of  one  season^s  growth  are  enlarged  at  the  joints.  The  bark 
of  the  tree  is  thin  and  scales  off  in  large  thin  scales. 

I  ~  The  Black  Locust,  or  Yellow  Locust,  grows  rapidly  and  attains 
a  height  of  sixty  feet  and  a  trunk  diameter  of  three  feet.  The  top  la 
«f  good  form  with  a  main  central  stem  when  grown  in  close  plantings^ 
but  it  frequently  branches  and  forms  a  large  round  head  when  grown 
in  the  open.  It  grows  fastest  when  set  in  mixed  plantings  but  does  not 
form  as  good  a  trunk.  It  usually  grows  more  rapidly  than  the  other 
trees  and  branches  and  spreads  over  the  tops  of  other  'trees.  It  casts 
a  poor  shade  and  is  slow  to  occupy  the  ground  to  the  exclusion  of  other 
plants.  It  sprouts  vigorously  from  the  stump  and  roots  broken  by  the 
plow  or  spade.  While  responding  to  good  treatment,  the  black  locust 
withstands  neglect  and  is  being  grown  successfully  on  upland  soils  in 
nearly  every  part  of  Oklahoma. 

To  thrive  ,a  planting  of  trees  must  have  as  thorough  cultivation 
as  a  potato  patch.  It  is  useless  to  stick  trees  in  the  ground  and  give  them 
no  further  attention.  But  cultivation  induces  a  pleasing  and  profi- 
table growth  and  every  town  in  Oklahoma  bears  witness  to  the  success 
which  rewards  the  intelligent  effort  directed  toward  the  growing  of  trees. 

(February,  1904.) 
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liETHODS  OF  OOMBATINO  THE  HESSIAN  FLY. 

The  damage  done  by  the  Hessian  fly  to  the  wheat  in  some  of  the 
northern  parts  of  Oklahoma  during  the  past  season  was  sufficiently 
serious  to  give  rise  to  a  general  demand  for  information  as  to  the  best 
methods  of  combating  that  insect  pest  The  habits  of  this  fly  are  such 
that  after  its  eggs  are  once  laid  on  wheat  there  is  practical  ly  no  way 
of  destroying  the  insect  without  destroying  the  plants. 

It  has  been  f  oimd  that  some  varieties  of  wheat  are  very  little,  if 
at  all  damaged  by  the  fly,  even  when  grown  alongside  of  other  varieties 
that  are  entirely  ruined.  Before  sowing  wheat  in  the  fly  infested  region, 
the  farmers  should  secure  seed  of  such  a  resistant  variety.  The  varie- 
ties with  large,  coarse,  strong  straw  are  the  ones  that  are  most  likely  to 
be  resistant  But,  as  it  has  been  found  that  a  variety  that  is  resistant 
to  the  attack  of  the  fly  in  one  locality  may  not  be  resistant  to  it  in  another, 
the  best  way  to  obtain  such  a  variety  is  securing  seed  from  wheat  that 
is  known  to  have  actually  made  a  good  yield  while  expossed  to  the  fly 
under  circumstances  that  resulted  in  damage  to  other  varieties.  If  it 
is  impossible  to  obtain  such  seed  grown  in  the  fly  infested  neighborhood, 
the  next  best  plan  will  be  to  get  seed  from  the  same  source  as  that  which 
is  known  to  have  done  well  in  spite  of  the  fly.  Anyone  having  secured 
a  good  yield  of  wheat  in  fields  so  planted  as  to  be  fully  exposed  to  th^ 
fly,  should  advertise  such  wheat  for  sale  as  seed.  ^ 

While  seeking  to  secure  a  variety  of  wheat  which  will  resist  the  at- 
tack of  the  fly  it  is  well  to  do  what  can  be  done  to  reduce  the  number  of 
flies  that  will  be  on  hand  to  lay  eggs  on  the  wheat  These  insects  us- 
ually spend  the  summer  and  part  of  the  fall  in  the  "flax-seed"  stage  in 
the  stubble,  or  as  "flax-seeds'^  or  maggots  in  the  bases  of  the  stalks  of  the 
volunteer  wheat.  Therefore,  in  order  to  destroy  them  it  is  advisable 
that  the  stubble  and  volunteer  wheat  be  thoroughly  plowed  under  sev- 
eral weeks  before  the  winter  wheat  is  planted.  This  plowing  should 
be  done  to  a  depth  of  six  inches  or  more,  and  if  a  jointer  be  used  the 
work  should  be  more  thorough.  If  volunteer  wheat  and  stubble  are 
not  thoroughly  buried  by  this  plowing,  so  as  to  imprison  the  flies  in  the 
ground,  the  soil  should  be  worked  over  so  as  to  break  up  clods  and  pack 
it  down. 

Where  any  attempt  is  made  to  reduce  the  number  of  flies  by  plowing 
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them  under,  all  the  unplowed  wheat  stubble  in  the  neighborhood  should 
be  plowed  about  the  same  time. 

The  sowing  of  strips  of  wheat  to  trap  the  flies  has  been  recom- 
mended as  another  means  of  destroying  the  insects.  For  this  purpose 
strips  of  wheat  are  sown  on  one  or  more  sides  of  the  fields  in  August 
Then  immediately  before  the  remainder  of  the  field  has  been  sown  in 
the  fall,  these  trap  strips  are  to  be  plowed  under. 

One  of  the  practices  recommended  further  north  is  sowing  late, 
so  that  wheat  comes  up  after  the  flies  which  would  lay  their  eggs  on  it 
have  been  killed  by  the  first  frosts.  This  method  of  late  seeding  some- 
times fails  in  the  north,  especially  when  late  mild  weather  brings  more 
of  the  fiies  to  the  mature  egg  laying  stage  after  the  early  frosts.  And 
it  is  likely  to  fail  more  often  so  far  south  as  Oklahoma,  where  the 
weather  may  be  mild  enough  for  the  egg-laying  flies  at  almost  any  time 
during  the  winter. 

The  Hessian  fly  has  its  natural  enemies,  as  do  most  of  the  insect 
pests,  and  some  of  these  are  a  species  of  four-winged  flies  which  are 
parasitic  on  the  larvae  (maggots)  of  the  Hessian  fly.  And  these  par- 
asites serve  to  a  great  extent  to  keep  the  pest  in  check.  But  it  is  not 
advisable  to  depend  entirely  on  these  parasites  to  reduce  the  number 
of  flies  when  they  are  very  numerous. 

Anyone  who  would  like  to  know  what  the  Hessian  fly  looks  like 
would  do  well  to  rear  a  few  of  them  from  the  "flax-seeds'*  which  are 
to  be  found  within  the  sheaths  at  the  bases  of  the  injured  wheat  stalks. 
If  some  of  the  infested  stalks  are  partly  dried  and  placed  in  a  glass  fruit 
jar  which  is  covered,  the  adult  flies  may  emerge  from  the  '*flax-seeds*'  in 
a  week  or  two.  To  insure  success  stalks  might  be  placed  in  different 
jars  at  intervals  of  about  a  week,  so  that  if  the  insects  are  too  young 
to  stand  drying  at  first,  older  ones  may  be  tried  later.  The  stalks  are 
dried  in  order  that  they  may  not  mold  in  the  jars. 

Bulletins  illustrated  with  drawings  of  the  fiies  in  various  stages 
of  development  may  be  obtained  from  the  experiment  station* 

(August,  1903.) 
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OHEOKS  FOB  HIGRATINQ  CATERPILLARS. 

The  "garden  webworm"  previously  reported  to  have  attacked  a 
crop  of-  alfalfa  at  the  experiment  station^  was  observed^  after  the  crop 
had  been  greatly  damaged,  to  be  migrating  into  some  adjoining  plats 
of  cotton,  and  various  methods  were  tried  for  preventing  the  caterpil- 
lars from  destroying  the  cotton. 

The  most  satisfactory  barrier  to  the  migration  was  a  dust  furrow, 
in  which  a  log  was  dragged  as  often  as  seemed  desirable.  In  most 
cases  where  these  insects  are  found  to  be  migrating,  this  will  probably 
be  the  most  practical  method  of  dealing  with  them.  Lines  of  tar  and 
other  sticky  substances  were  tried,  and  were  found  to  be  effective  as  long 
as  they  remained  sticky,  but  they  required  to  be  renewed  too  often  for 
practical  purposes. 

Paris  green  was  applied  to  the  cotton  plants  which  the  worms  were 
not  prevented  from  reaching.  It  seemed  most  effective  when  applied 
in  a  spray.  For  this  purpose  8  pounds  of  slaked  lime  were  thoroughly 
mixed  with  a  pail  of  water ;  four  ounces  of  Paris  green  were  mixed  with 
a  small  quantity  of  water  and  added  to  the  lime  in  water;  and  the  mix- 
ture was  added  to,  and  thoroughly  mixed  with,  a  half  barrel  of  water. 
While  constantly  stirred,  this  mixture  was  sprayed  on  the  cotton  plants 
with  a  nozzle  which  under-sprayed  the  leaves.  Paris  green  was  also 
applied  to  the  leaves  by  a  powder  blower,  and  by  sifting  through  a  bag. 
The  use  of  Paris  green  and  other  asrenites  may  not  prove  profitable  for 
treatment  of  large  fields,  but  may  be  very  useful  in  gardens  and  along 
the  sides  of  fields  into  which  the  caterpillars  are  traveling. 

(September,  1903.) 


THE  WEBWORM  ON  COTTON  AND  ALFALFA. 

On  the  18th  of  June  it  was  reported  to  the  experiment  station  that 
a  webworm  was  doing  considerable  damage  to  the  cotton  in  some  parts 
f  Lincoln  county,  but  no  specimens  were  sent  to  the  station  for  iden- 
ification.  Since  that  time  a  webworm  has  appeared  on  cotton  and  on 
Ifalfa  near  Stillwater.  This  has  been  identified  as  the  so-called  gar- 
en  webworm,  Pyrausta  ranialis. 

The  natural  food  of  this  insect  seems  to  be  some  of  the  species  of  pig- 
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weed.  In  the  firet  reports  of  damage  by  this  insect  this  season  it  was 
stated  that  the  ^'worms^  seemed  to  go  to  the  cotton  from  weeds.  The 
United  States  Entomologist  has  stated  that  this  caterpillar  will  prob- 
ably never  do  serious  damage  to  cultivated  crops  ,except  where  these 
weeds  have  been  allowed  to  run  wild  for  a  season  or  so  and  are  then 
plowed  under  and  the  land  planted  to  some  useful  crop.  It  is  possible 
that  the  growth  of  weeds  in  the  first  planting  of  cotton^  which  was  de- 
stroyed by  the  wet  weather,  was  the  means  of  multiplication  of  the  first 
brood  of  caterpillars  this  season. 

Th6  remedy  for  all  leaf-eating  caterpillars  is  to  spray  or  dust  the 
leaves  with  Paris  green.  The  simplest  method  of  applying  the  Paris 
green  which  has  been  extensively  used  is  by  sifting  it  from  sacks  of  coarse 
ducking  material  attached  to  ihe  ends  of  a  stout  pole  which  is  carried 
across  the  saddle  by  a  man  on  horseback  and  constantly  jarred  by  rap- 
ping on  the  pole  with  a  club.  By  using  a  pole  long  enough  to  hold  four 
sacks,  four  rows  are  sometimes  dusted  with  the  poison  at  once.  This 
method  is  described  in  detail  by  the  Mississippi  Experiment  Station 
as  follows: 

'^Make  two  sacks  of  heavy  cloth,  each  about  ten  inches  long  and 
four  inches  in  diameter,  open  the  whole  length  of  one  side  and  fijmly 
sewed  at  the  ends.  We  have  found  8-ounce  osnaburg  the  best  cloth  far 
the  purpose.  Take  a  strip  of  oak  or  other  strong  wood  about  1  1-2  by 
2  inches  and  five  feet  long,  and  bore  a  one-inch  hole  5  inches  from  each 
end.  Tack  one  of  the  sacks  to  each  end  of  the  pole,  fastening  one  of 
the  edges  of  the  opening  to  each  of  the  narrow  sides  of  the  pole. 

''The  sacks  can  be  filled  by  pouring  the  poison  through  a  funnd 
inserted  in  the  holes  through  the  poles,  and  distributed  by  riding  on 
horseback  through  the  cotton  rows,  dusting  two  rows  at  a  time.  A  Utile 
practice  will  enable  one  to  do  this  work  very  evenly,  and  care  must  be 
taken  not  to  allow  the  sacks  to  touch  the  leaves  when  wet  or  the  poison 
will  not  pass  through.  When  the  sacks  are  freshly  filled  a  very  sli^t 
jarring  will  shake  out  a  sufficient  amount  of  the  poison,  but  when  they 
are  nearly  empty  the  pole  should  be  frequentiy  and  sharply  struck  witt 
a  short  stick  or  spaces  in  the  rows  will  be  missed. 

''When  used  in  this  way  we  have  found  it  the  best  plan  to  use  the 
poison  without  any  admixture  of  flour,  and  if  flour  is  to  be  added  lighter 
cloth  should  be  used  in  making  the  sacks. 
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''With  a  pole  and  sacks  as  described^  one  man  and  mule  can  poison 
from  16  to  20  acres  per  day/' 

Where  the  caterpillar  works  on  alfalfa  it  is  usually  checked  by  re- 
moving it  from  the  field  with  the  cut  alfalfa.  When  this  is  done  it  is 
found  important  to  cut  the  hay  uniformly  close  to  the  groimd. 

(September,  1903.) 


A  DISEASE  OF  THE  PBIVET. 

Some  of  the  privet  hedges  of  Stillwater  are  being  greatly  damaged 
if  not  destroyed,  by  a  fungus  disease  of  a  sort  which  is  called  "anihrac- 
nose/^  The  fungus  of  this  disease  attacks  and  kills  the  bark  and  wood 
of  the  stems.  Starting  at  a  point  on  the  stem,  it  spreads  through  and 
around  tiie  stems.  When  the  leaves  of  the  plant  first  begin  to  wither, 
the  place  attacked  by  the  fungus  may  often  be  located  just  below  the 
lowest  of  the  withered  leaves  and  above  the  green  ones,  if  there  are  any 
8uch  on  the  shoot.  Close  inspection  reveals  the  fact  that  the  bark  is 
slightly  shrunken  at  the  point  of  injury,  and,  if  the  stem  be  sliced  length- 
wise, the  diseased  wood  and  bark  will  be  found  to  be  discolored,  while 
that  below,  if  healthy,  will  be  fresh,  and  that  above  simply  seasoned. 
The  wood  above  the  point  of  the  first  attack  dries  out,  and  the  fungus 
seems  to  spread  down  the  stem  to  the  crown  of  the  plant,  and  from 
there  to  all  the  roots  and  stalks. 

About  the  point  of  first  attack  black  spots  appear  on  the  bark  ,and 
when  the  bark  thus  spotted  is  scraped  or  cut,  it  is  found  that  these 
spots  are  the  openings  of  sporebearing  pustules. 

Hedges  which  have  not  yet  been  injured  by  this  disease  should  be 
closely  watched,  and  at  the  first  sign  of  attack  by  this  disease  all  the  in- 
jured shoots  should  be  cut  off  below  the  affected  part  and  burned.  If 
the  crown  or  roots  are  afi!ected  the  plant  should  be  removed  bodily  and 
burned. 

In  case  the  hedge  is  badly  damaged  it  will  probably  be  best  to  re- 
love  it  entirely  and  not  plant  privet  in  the  same  place,  as  the  soil  is 
ikdy  to  be  infected  with  the  spores  of  the  fungus.     Diseased  hedget 
.re  a  menace  to  healthy  ones  in  the  neighborhood. 

It  has  been  recommended  that  the  hedges  which  are  exposed  to 
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infection  by  this  anihracnose  be  sprayed  with  Bordeaux  mixtare,  es^ 
peciaUy  in  the  spring,  at  the  time  when  the  buda  are  swelling  and  ex- 
panding^ and  while  the  new  shoots  and  leaves  are  tender. 

(September,  1903.) 


BULLETIN  NO.  59. 


Oklahoma  farmers  who  have  not  received  the  previous  publication! 
of  the  experiment  station  at  Stillwater,  Oklahoma,  should  send  at  once 
for  a  copy  of  Bulletin  No.  59.  This  bulletin  consists  of  reprints  of 
Bulletins  Nos.  47,  50  and  52  and  of  annual  reports,  8  to  11.  It  will 
be  of  special  value  to  new  settlers  in  the  western  and  southwestern  coun- 
ties. It  is  a  book  of  two  hundred  pages  and  will  be  sent  only  on  special 
request  for  it.  (October,  1903.) 
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FINANCIAL  REPORT  OF  THE  OKLAHOMA  AGRICULTUBAIi 
EXPERIMENT  STATION. 

FOR  THE  YEAH  ENDED  JUNE  30,  1904. 

Dr. 

To  Receipts  from  the  Treasurer  of  the  United  States  as  per  appro- 
priation for  fiscal  year  ended  June  30,  1904,  as  per  Act  of  GongreBB  ap- 
proved March  2,  1887, $15000.00 

Cr. 

By  Salaries 1 $6337.50 

Labor 2 3228.91 

Publication 3 1032.83 

Postage  and  Stationery 4 463.17 

Freight  and  Express 5. . 168.66 

Heat,  Light  and  Water 6 261.32 

Chemical  Supplies 7 133.73 

Seeds,  Plants,  and  Sundry  Supplies 8 379.48 

Fertilizers 9 1.00 

Feeding  Stuffs 10 667.35 

Library   11 79.67 

Tools,  Implements  and  Machinery 12 283.02 

Furniture  and  Fixtures 13 31.10 

Scientific  Apparatus  , 14 95.46 

Live  Stock  16 '  570.71 

Traveling  Expenses 16 501.10 

Contingent  Expenses 17 15.00 

Building  and  Repairs 18 750.00 

Total  $15000.0( 
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SUPPLEMENTARY  STATEMENT,  1903-1904. 
Receipts  and  Disbursements  of  Station  Sale  Fnnd. 

Dr. 

Tb  Balance,  July  1,  1903 $1123.67 

Beceipts  from  Sale  of  Station  Products 1475.00 

Total  $2598.67 

Cr. 

By  Labor $  169.31 

Publications  684.00 

Freight  and  Express 1.81 

Chemical  Supplies 16.40 

Seeds,  Plants,  and  Sundry  Supplies .60 

Feeding  Stuffs 6o6.9« 

Tools,  Implements,  and  Machinery  6.45 

Livestock 301.00 

Traveling  Expenses 41.15 

Contingent  Expenses 33.50 

Building  and  Repairs 44.02 

$1955.16 
Balance 643.51 

Total $2598.67 

Disbursements  of  Vaccine  Appropriation,  General  Revenue  Fund. 

Salaries. $1020.00 

Labor   41.50 

Publications  , 117.68 

Postage  and  Stationery 174.00 

Freight  and  Express : . . .         2.60 

Livestock 66.00 

Total  $1421.78 
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PUBLICATIONS. 

A  few  copies  of  each  of  the  following  publications  are  still  on  hand 
and  will  be  sent  in  response  to  requests  so  long  as  the  supply  lasts. 

No.  45^  Mar.  1900 — ^An  Annotated  catalogue  of  the  ferns  and  flower- 
ing plants  of  Oklahoma. 

No.  46,  May  1900— Digestion  trials. 

No.  49,  Feb.  1901 — A  rhizomorphic  root-rot  of  fruit  trees. 

No.  51,  Dec.  1901 — Feeding  cottonseed  meal  to  hogs. 

No.  53,  June,  1902 — Common  parasites  of  domestic  animals. 

No.  64,  June,  1902— The  improvement  of  the  castor  plant 

No.  65,  Dec.  1902 — ^Bermuda  grass. 

No.  66,  Dec.  1902 — Garden  vegetables. 

No.  67,  March,  1903 — Directions  for  using  vaccine  for  the  preven- 
tion of  blackleg  in  cattie. 

No.  68,  June,  1903 — Fattening  steers;  using  cottonseed,  cottonseed 
meal  ,wheat  meal,  wheat  straw,  and  hay. 

No.  69,  Sep.,  1903 — Reprints  from  bulletins  Nos.  47,  60,  and  52, 
and  annual  reports  8  to  11. 

No.  60,  Dec,  1903— Planting  trees  for  posts,  fuel  and  windbreaks. 

No.  61,  Jan.,  1904 — Field  experiments. 

No.  62,  May,  1904 — Disinfecting  power  of  coal  tar  dips. 

No.  63,  May,  1904 — Tuberculosis  in  hogs. 

Address  all  requests  to 

EXPERIMENT  STATION, 

Stillwater,  Okla. 
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